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1989 FORD RANGER SIX 4x4. 

Jf you waul a Lruck that was 
made to take or dirt, sand, mud 
and water, look no further. Off the 
road Ranger STX 4x4 is plenty 
tough. And Ranger STX's big list 
of standard, features makes it plenty 
lough on the competition as well. 

WITH FORD. TOUGHNESS 
COMES STANDARD 
A gutsy 2.9 L V-6 engine with 
multi port electronic fuel injection 
comes standard with Ranger STX. 
Same for a rugged five-speed man 
ual overdrive transmission. Ford’s 
exclusive Twin Traction Eieam Front 



Suspension, P215 all-terrain tires 
and anti-lock rear brakes. They're 
all wrapped up in a br*!y whose 
aerodynamic styling steals the 
attention from other compact trucks. 



NOW "TOUCH DRIVE ' 4 WD IS 
STANDARD ON RANGER 4x4. 
Now, thanks to Ford s exclusive 
Touch Drive, Ranger STX 4x4 
even comes standard with the con- 




Mu 



t 






venience of 4 wheel drive at the 
touch of a button, 

RANGER'S TOUGH ENOUGH 
T Q BE GENTLE INSIDE. 

For style, the 1989 Ranger STX 
4x4 has a handsome, redesigned 
instrument panel. For comfort, 
choose Ranger s spacious available 
SuperCab and ride in Captain’s 
Chairs. There’s also an available 
column-shift automatic transmission, 
FORD RANGER. THE BEST-SELLING 
COMPACT TRUCK JN AMERICA. 

Best selling based on 1989 model 
year manufacturers' reported retail 
deliveries through March 31, 
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WeftEB.CABS 

ftt-githtir. SuperCab. 

RANGER SPORT MODELS 
STX U2 GT- STX 4x4 Span Rld« 

6/ 60 POWERTRAIN WM8ANTY; 

Covers you and future owners, 
with no transfer cost, on major 
powertrain components for 6 years/ 



60,000 miles. See your dealer for 
terms of this limited warranty. 

AT FORD. QUALITY IS JOB 1. 
Our goal is to build the highest 
quality' cars and trucks in the world, 

iJfrtiiqral Light bar h bcrtrn ntri fur ocunpanl Siifttv. 
KuizhEu* up — t^cthpi we run sitw ll vr- 1 - 




BUILT FUN TOUGH 






h)' Pioneer, ffteres no reason 
to ever leave your truck. 



When you Ve got Truck Riders. 
youVe got all you need rig hi there 
in your truck, 

Like a high-power AM/FM 
erase lie deck with Quick Release 
and nigged control knobs* Super 
Bass fur doubly rich lows. And 
Supcrt liner 1 III™ for clear FM 
reception even when you're out in 
ibe boonics. 

Add rugged 200-wart speakers 
4 acoustically designed for your 
cab) and you may never leave your 
l nick, Except to put the speakers 



on the hood* which you can do 
thanks 1o an easily deUichiible 
mourning system. 

Truck Riders by Pioneer. 

Dont get stuck with any ill mg else. 

For more information about 
the new line of Truck Riders 
cassette decks and speakers, call 
1 800-421-1404, 

CiD PIONEER' 
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Old-bike buffs restore gleam to snazzy cycles. 
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22 Outdoors 

A boat-teshng bonanza in Miami, 

fi.1 fiass Slltzeu 

A bass boat shootout for design and affordability. 

COLLECTIBLES 



AUTOMOBILES 

24 Imp orts 

Roadsters for 1 990 are taking shape 

26 Car Clinic 

Got a car question'? We've got the answer. 

40 I nside Detro it 

The Olds Toronado gets a thorough facelift for i 990. 

43 



Freewheeling 

fluick's rededicatiqn to the American motorcar. 
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Bait 



Ml EfS 



We test 1 3 of America's midsize workhorses 

HOME/SHOP 

44__Q Id House Rest oration 

Build an authentic outdoor entertainment area. 

S S H om e A nd Shop J ournal 

Smooth rough spots with power sander secrets, repair 
a single-handle faucet gear up with new products for 
your garden, and more. 

97 The fletter Home 

■ How to repair holes in drywali 

• Appliance Clinic 

• Homeowners’ Clinic 



12 Tech Update 

The largest airplane ever to fly, the Alaskan oil 
cleanup, movie special effects, and more. 

2fl Science 

30 years after Apoffo. and the cold-fusion debate. 

S7 License To Fly 

Traverse waters in a vehicle that's part boat, part bird. 

70 B ird Of Prey PLUS FREE POSTER I 

Our firsthand drive report of the F- 1 6 Fighting Falcon. 

ELECTRONICS 

20 Electronics 

Television's first 50 years of broadcasting. 

SO A udio 

Ergonomics at your fingertips. 

67 C D Player Sou n d off 

We comparison test four top- of -the- 1 me CD players. 

OUTDOORS 



101 

102 



Haw To Make Better Home Videos 

• Camcorder cinematography 
■ Finishing touches 

• Tools of the trade 
Li ghts f Camera) Act io nl 

"Hake attention-grabbing videos with the same 
moviemaking techniques the pros use, 
Preprqduction planning of a script. Shooting the 
big picture at the right angles. Setting the mood 
with directing, lighting, titles and more. 

106 Cutting Room 
Tips on editing, 
special effects and 
other tricks. 

112 Bert Boys. 
Grips And 
Gaffers 
Accessories are 
the stagehands 
you need to give 
videos that edge 







EDITOR'S NOTES 



A FEW MONTHS AGG r I ad- 
dressed a group of people to 
tell them more about POPU- 
LAR MECHANICS, One of tbe things 1 
mentioned was that 1 believe in what 
l call active journal ism. I don't like 
editors who ait behind a desk and 
produce articles. I like the PM staff 
to get out there and experience what 
they’re talking about in the pages of 
this magazine. Re hand?, on, live it. 

Do it- Then you can write about it 
with a perspective achieved only 
through actually being there and do- 
ing it. This applies to ju&t about ev- 
ery thing we print in POPULAR 
Mechanics, from car tests to shop 
projects; from photography to boat- 
ing; from electronics to aviation. Pm 
constantly urgi ng our staff editors to 
get out into the field and experience 
it firsthand, A prime example is the 
"fWl test" of the U.S, Air Force F- 
16 Fighting Falcon in this issue 
( y Bird Of Prey," page 70). Tim Cole 
was in the cockpit pulling Gs himself 
so that he could relate the experience to you firsthand. It's not Tim relating what 
someone to Id him it was like flying an F-1G. It was Tim, up there doing it. What 
better way to answer the question, "What's it really like Up there?" By the way* 
you can't just shuw up at ^otne Air Forte baae one day and auk fur a ride in an F- 
1G- After month* of paperwork. Colons request wuk approved by the Department 
of the Air Forcn — and then the fun began. First* the Air Force required that 
Cole go through special training— initially, at Andrews Air Force Bane, near 
Washington* D.C., where he underwent, an incredibly detailed physical exami- 
nation to determine if he was fit enough to withstand the physical abuse a flyer 
takes in the cockpit of a supersonic fighter; then he went through altitude train- 
ing including how to use oxygen and what Lo do in Lhe event, of an explosive do- 
compression. Once at MacDill AFB where he actually flew the F-16, Cole was 
trained in the use of the G-auil,, the ejection seat, the emergency rescue equip- 
ment, and of course, how all the F-16 flight systems work. This may seem like a 
lot of trouble toga through for one article- And it if.. But it r s not unusual. This 
month our auto department editors flew lo California Lo Lest 13 family sedans 
(“Best Sellers," page GO), our boating editor went to Wisconsin to lake test alu- 
minum bass boats ("Bass Blitzers/ 1 page k l) K our electronics editor spent days in 
a hot lab testing CD player* f H CD Player Soundoff, 1 ' page G7), and we flew a crew 
to Germany to get our cover story ( M License To Fly, n page 57). But that's how we 
do things around here. I hope you agree that it makes a difference — and that it"? 
worth it. 'Til next lime. 
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Traffic ratfar doesn't iw ca# is being clocks, n uteres flftsftes a number Th& radar opDFator muse ihen c? ro daten'nine when uehieic produced The readme. 

Why radar makes mistakes. 
How to protect yourself. 



Allhougft nme different errors Have been 
documented for traffic radar, the mail common 
source of wrongful tickets is mrsibken identity 
It's hard to believe* but traffic radar does 
not identify which vehicJe is responsible for the 
speed being displayed. It shows only a speed 
number and nothing else. The radar operator 
must decide who is to blame. 

How radar works 

The radar gun e& aimed at traffic and it 
Transmits a beam or invisible radar waves- E ach 
moving opffltt within range reflects These invisible 
wifves bach to the radar gun, Usmg the Doppler 
principle , the radar calculates speed from the 
reflected waves. 

Traffic radar Is blind 
Traffic radar works differe ntly from military, 
arr trafftc-conbol P and weather radars The others 
uw rotating dish antennas in order to track many 
objects simultaneously, 

Traffic radar uses a far smaller, far cheaper, 
gun-shaped antenna. This smpiirN&atiori raouirts 
traffic radaf to ignore all reflections bat the 
strongest. The number displayed Is speed 
calculated from the strongest reflection. 

Ttio boat guns i 

Remember, these tefleclians are invisible. 
Truck reflections can be ten times stronger than 
car reflections. How can the operator know for 
sure which vehicle is responsible for ihe number? 

The irtiih Is, he ca n’t be sura in ma ny cases. 
The result is mistaken identity. l Tbu can be ticketed 
tor somebody else~s reflection. 



Suit defense 

The only way to defend yourself against 
Ihese wrongful tickets is to knew when radar ts 
operating near you. Others agree with I his 
method, in Fus verdict upholding a citizen s right 
lo use r radar detector, Judge Joseph Ryan, 
Superior Court. District of Columbia, wrofce^ 

“/f govemmenf seeks to use cteddesf/rse 
and furfive methods to monitor citizen aefions, 
rf can In afford to complain shoufd the citizon 
on a method to effect, his right to know he 
rs under such su/VEti/ance.'' 

We can help 

We specialize in radar warning. And Escort 
and Passport do far more than simply find radar. 
Upon radar contact, the alert lamp responds 
and the meler shows radar signal strength. At 
the same time, you will peas an audio warning 
- pulsing slowly when the radar fs wea k. q u icker 
as it &1 lengthens, then constant as you approach 
dose range. When you know exactly now strong 
(he radar waves are, you r ii know when the radar 
unit is near enough to actually have you under 
surveillance. 

Experts Choice 

E&cori and Passport are the m ost effective 
radar-warning instruments available. But don! 
take our worp ter it, car and Driver, Popular 
Mechanics and flounder magazines have each 
published independent tests of radar daloctors. 
Ami each gave us the highest ratings. Jub* callus 
toll-free and we'tl send reprints of the complete 
tests, not just excerpts ot quotes. 



Wa r Pfi HI «]Q|0 i! your phone 

We sell directly to you r and we g uarantee 
your satisfaction. if you're not entirely satisfied 
within 30 days, return your purchase. Well refund 
your money and shipping costs. 

To order, call toll-free. Orders In by 6;Q0 pm 
eastern time go out the same day by UPS and 
we pay the shipping. Overnight delivery is guar- 
anteed by Federal Ejcprass for only $10 e*lra. 

Call now, and the best defense against 
wrongful tickets can be in your car Tomorrow, 



Order Tedey 

Toll Free 1800 543 1608 

[Call Bom-mid night. 7 days a week) 




By mall send to address be low. AH orders 
process**) immedialuly. Pdcas ‘■■n-hlly 
higher for Canadian shipments. 



PASSPORT 

RAPAfi-EECEtVEB 

hxkvi-Sli* Radar Protection $299 

ifltw wtdtKiti add SlOO sjlfs w* \ 




ESCORT 

RADAR WARtUHG RECOVER 

Th. ct.»*k<rf R*d.r W.mlnf $245 

i Ohio nesi wnr s <h *4 514 tu uxt tu j 



Cincinnati Microwave 
► Department 706879 
One Microwave Plaza 
Cincinnati, Ohio 45349 r vm cm 



For our free engineering rtqnri TRAFFIC flADAH Huw w work*, and why ?l gets wrong readings!' call ua loll Free I B0D-54316DB. 






Whatever look you warn, whatever deck you have, Cuprinol* has 
a product that protects and beautifies. Our specially formulated 
deck care products fight the effects of weather and wear ’n’ tear- 
plus bring out your wood *s ^ 
namral beauty. Ask for 
Cuprinol® deck products . 

For the look that lasts. 
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Cuprinol' 

When it’s wood against weather. 1 



/w evHOMcr mfonmxm co8 Cupriml* BnmJ Tktmical Sennets: 
m-624-PROS CT: 800-228-7103 
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Fact And Fiction 



HE American Adventure sec- 
tion in the May '-R9 Issue held a 
real surprise- 1 don't usually ex- 
pect to find my favorite fiction writer in 
thepagea of PM. 

But John Updike erred in his refer- 
ence to the Si. Louis Arch as a parabola 
(“Sacred Places/ 1 page 26h The arch 
isn't a parabola, tior any conic section h 
but a modified catenary curve. A cate- 
nary is the shape assumed by a chain 
hanging freely from two fixed points. If 
die links of the chain are uniform, the 
curve will have a sharper V-shape than 
the Arch. But making the links progres- 
sively smaller toward the center— anal- 
ogous to the tapering of the Arch 
— yields a more rounded 
curve. The Arch is in 
fact the exact shape it 
would be if it were per* 
fectly flexible and hang- 
ing upside down, which 
no doubt figures subcon- 
sciously in its visual ap- 
peal. 

CHARLES SOUTHWELL 
ARLINGTON, VA 

All Praise 

Once again your fine 
magazine “rings the 
bell/ 1 The May issue is 
trammed full of exciting 
stories. The article on restoring great 
steam trains is great! The cable saw 
techniques story is well written and il- 
lustrated r and a great help to an ama- 
teur like me. 

3! was especially delighted with the 
large section, IM The American Adven- 
ture.' 1 We have visited many of the 
spots depicted and it was good to review 
them in your magazine, plus new dues 
on places yet to see. How do you do it? 
So much, so well-done. Pleasing every 
taste is a marvel. Thanks again* keep up 
the good work! 

WILLIAM R. SW'ANGER. PASTOR 
GRACE MISSIONARY CHURCH 
ZION, II. 

Reference May "B9 issue: 

Probably the best “all-around 1 ' issue of 
all issues. Colors, descriptions, the ads, 
'The American Adventure," the boat 
story. All articles are terrific. Beyond 
improvement! TON S. COCKE L 

BURBANK, CA 



Try Oregon 

The American Adventure" was full of 
very beautiful, educational, recreation- 
al, amebic and remote places to visit, 
in this the most awesome country in the 
world. However, you overlooked an 
area which contains all of the above 
mentioned attributes — one of which 
should most assuredly not be forgotten 
because it's a national monument: The 
Oregon Caves. This, and the Josephine 
County Kerbyville Museum are accessi- 
ble via Highway 109, better known ap 
the Redwood Highway which travels 
South out of G rants Pass. 

After leaving the caves, continue 
south toward the California border. On 
this portion of the jour- 
ney , you pass through 
the majestic Redwood 
Forest and the Jedidiah 
Smith State Park on the 
Smith River. Beauty be- 
yond everyone's imagi- 
nation. 

Thank you for your 
very enlightening May 
special issue. 

DOUGLAS W. BLAIR 
ADMINISTRATOR 
JOSEPHINE COUNTY 
KERBYVILLE MUSEUM 
KERRY. OR 

Train Of Thought 

Hooray! Because of your May cover and 
story* the rest of America is d ieco vering 
what we rail enthusiasts have known for 
years about steam locomotives C L Bom 
Again/ 1 page 117). They truly are a 
symbol of nor earlier industrial might, 
and al&o the most magnificent of man's 
machines, save perhaps mailing ship^. 

Now* wouldn’t it be nice if Am trek 
were to obtain mme of these Locomo- 
tives l and appropriate carsj, and :tssign 
them to special or acenic runs? My nomi- 
nations would start with the Cardinal 
train in West Virginia, and also a revival 
of the 20th Century Limited (which 
would supplement the current Lake 
Shore Limited). No doubt there are also 
other runs in the West that could handle 
steam's appeal— perhaps other readers 
can suggest the best nominations. 

Now r , about paying for this— perhaps 
Donald Trump might like to be the new 
George Pu El man? DA vid F. LU8 ic 

WARTTN5BURG* WV 





Let Hell 




Juide you 
to energy 
savings. 



Send for your free copy of Ibe Hell 
Home Comfort Guide and Rei started on 
the mad to energy savings. This easy-h> 
re^d booklet tells you everything you 
need to know about bujintf an energy 
effident home heating or eooling system. 

For example, did you know that the 
Hell 712 is one of the most efficient 
central air conditioners on 
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die market today? 

Send for your copy 
of the Heil Hume 
Comfort Guide and 
Icam how you can 
lower those monthly 
energy costs. 



I'lflitHtiL. QLJts.fF* r£3PPnflAl»nrh 

*■— » i ■— r *mmm. m 

Far >l FREE copy of thti Hell Ihtm: Comfort 

Guide, pill lull-free 

LS00447-4700 



or fill in this coupon and mail to; 



Htil 



Inquiry Dept. 

400 Tenth Circle North 
Nashville. TN 37203 

._! VtiH, Fd like tit k-am huw to wst n it iziitzr^' 
costs Send me your FREE copy of Ihe 
Hdl Home Comfort Guide. 



NAME _ 
STREET 
CITY _ 
STATE . 
PHONE 
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TIME MACHINE 



75 YEARS AGO; JULY 1914 

Seagoing Cities 

The tragic loss of Titanic was 
still u vivid memory for nw r n- 
ers of ocean liners. EuL the 
predicted downscaling to 
smaller, more manageable 
ami theoretically safer ship 
failed to occur. Instead, huge 
new passenger liners slid 
dowm the ways at shipyards 
in Belfast and Bremen. Our 
cover subject] The mighty 
Britannic. Britannic boasted 
.such safety features as an. in- 
ner hull to guard against ex* 
temal threats like icebergs. 
Designers vowed never in let 
Titanic happen again. 

50 YEARS AGO: JULY 1939 



Thri If maker* 

Barnstorming just wasn't 
what it used to be back in its 
post- World War I heyday, 
The fair-goer of 19® wanted 
nothing less from their Rtunt- 
men than the potential for 
certain death, which left it up 
to people Hke Capt. F.F. 
F rakes to deliver. Frakos'e 
acL? Fly an airplane into a 
building consumed by fire. 
Our cover story also outlined 
other death-defying stunts— 
like back flips into shallow 
w ater tanks from 1 10- ft. lad- 
ders and driving motorcycles 
through pi ate glass . 

25 YEARS AGO: JULY 1964 



All Souped Up 

Our cover piece brought 
NASCAR racing hnme by 
explaining how stock-car 
profe ss ion ais transformed 
Detroit street machines into 
the fire-breathers of t he high 
oval, This key paints to these 
car makeovers involved on- 
gine blueprinting, SUfipen- 
stun adjustments, frame 
reinforcements, heavy-duty 
axles, open exhaust stacks 
and drilled-out brake drums 
In promote cooling. This ho- 
pup how-to played well 
among PM's growing legion 
of Satu rday mechanics. 
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Underwater Filming 

Advancements in the film 
industry followed parallel 
tracks: Innovations influ- 
enced cameras, lighting and 
early attempts at adding 
voice to movement — but 
filmmakers also explored 
novel points of view for the 
lens. For instance, producers 
of an underwater film posi- 
tioned camera and operator 
below the surface in a 4-fL- 
wide sphere, connected to h 
boat by a telescoping tube. 
Pictures were shot through 
the sphere's porthole to add a 
new level of realism. 





Futurama 

The 1939 New 
York World's Fair 
was the talk of 
the town. And no 
exhibit elicited 
such passionate 
approval as the 
Central Motors 
Highways and 
Ho nanus show, 
also known as Futurama, A 
feat of people-moving, as 
well as futuristic vision, Fu- 
turama unveiled a dean and 
efficient cityscape of tomor- 
row, where ribbons of high- 
way socialized a developing 



nation. Other features in- 
cluded a huge circular aero- 
drome that made cross-wind 
landings unnecessary, and a 
Zeppelin hangar floating in 
oil so that it could be turned 
into the wind for takeoffs. 




Shopwork Fun 

Before the days of CD play- 
ers and RVs. VCRs and 
BMX r Americans found mast 
of their recreation in their 
basement shops. And no 
project fired the do-it-your- 
solf passion of PM readers 
like the Kid-Powered Squaris 
Wheel. The foot-propelled 
assembly offered stable en- 
joyment for hours. Special 
braking and locking mecha- 
nisms prevented use while 
parents were away r 
ty restraints in each of four 
bucket seats kept children in 
their place. VM 
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c 190& GM CD r p All rights 



Just another brake job? 

Not to the guy who owns this car. 

Not to me, either” 



'Vow learn real fast in a GM dealership, behind every 
brake job there's a peison Someone who depends 
on these wheels to get around town, go on vacations. 
take the kids to school. And that person brought their 
car to this dealership because they wanted these 





Talk to Mr Good wrench and you learn very quickly, 
he's a career technician He takes pride in his GM 
factory training and the skills he brings to the job So 
when you've got Mr. Good wrench taking care of your 
car, you ve got the freedom to go anywhere, anytime. 
And isn't that what owning a car or truck is all about? 
Whether you drive a Chevrolet. Pontiac, Oldsmobile, 

8 u ick. Cad 1 1 lac or G MC Truck, br mg 1 1 to t he ,■ , 

man who knows it best , . M r. Goodwrench . GM 

^rts 



It s not just a cor . it's your freedom. 



brakes done right With genuine GM parts. The kind 
this General Motors car was designed to use. 

Just another brake job ? There s no such thing in 
my book r A J j NX 

'V 






Stephen Thompson 
Mr. Good wrench S&ptice Technician 
Sycamore Chevrolet, Tut re Haute Indiana 
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The 1989 Car of the Year comes with a supercharged 3,8 liter V-6, 
over 200 bhp, a choice of fifteen options and just one make of tiies. 






AlGLJ 




For 1989, the Motor Trend 
magazine Car of the Year is 
the Ford Thunder bird SC. 

And every Ford Thunderbird 
SC comes equipped with just 
one make of tines: the Eagles 
from Goodyear. 

Because, as the engineers 
at Ford know, there really is a 
difference in performance tines. 
It is a difference that ultimately show's itself in 
the most critical area of all: the “contact patches” of 
your tires where your car meets, grips, and responds 




A Gixktyecif 
"raitarf pulrh ‘ Wfo vr 
lt/j Eagif dffTwriMrutrj 
its superiority 



to the road. 

During the Motor Trend tests, the cars equipped 
with Goodyear Eagles outperformed the cars with 



other tires. In acceleration, in braking, in handling, 
in cornering force. And in overall ride and drive. 

Much of the success of Goodyear Eagle street 
radials comes from Goodyear's overwhelming 
success in worldwide racing. 

Last year, competing against 12 other lire 
companies, Goodyear racing Eagles won 83% of 
the events in which they were entered. 

And the knowledge we gain on the track, we 
apply to our high-performance street radials. 

So it's no wonder that Goodyear Eagles are 
chosen by more car makers for their lop -of- the- line 
performance cars than any other tires. 

Or that for five of the last six years, the Motor 
Trend Car or the Year has come equipped with just 
one make of tires: Goodyear Eagles. 



OOOOfYEAR 

BECAUSE THERE REALLY IS A DIFFERENCE. 
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How one air conditioner 
handled the heat in 
tlie toughest challenge of all 



hy 

General Chuck Yeager, LS/\F Rel , 
Tent Pilot 



T in* folks at Bryant say 
they’ve got a pretty flue 
air conditioner In their 
new Reliant. But [ don't believe 
we should lake their word tor it. 

Sure, they built it from top- 
quality materials, constructed 
the compressor valves out of 
hardened steel, the exterior 
valves from brass, the cabinet 
from galvanized steel. Then 
they checked it out and re- 
ohecked it out in one of the most 
sophisticated air conditioner re- 
search facilities on the planet. 

Mother Nature^ hat) 

Next, they torture-tested the 
Reliant set it out on the beach 
and Just left it there. That may 
seem strange but you see, they 
figured if it could stand all that 
salt air, it could stand the condi- 
tions i n yourbaekyattl. 

One More Test 

But no matter how* much they 
did in the lab, Bryant's engi- 
neers couldn't be really sure 
the Heliant air conditioner 
would do the job till it. faced a 
real live challenge. 

It hail to pass the toughest 
challenge of all: the Yeager test 
Nothing too fancy, just me, 
a comfortable recliner and a 
scorching hoi day See, 1 don't 
much ('are how it did in the 



lab if it can't take the sweat off 
my brow. 

Let me tell you, I've tested 
jets for the Air Force for quite 
sonic time and t know high 
technology and good engineer- Z^-uZ 
ing when l see it Yeager t**t. 




And 1m graft tied to report 
that all of the quality of the 
Reliant air conditioner shows 
in its operation. 



Thumbs Up 

It's quiet (purrs like a kitten!, 
efficient, dependable and built 
to last That means it'll get you 
cool and keep you cool, Wllerc 
it really counts, the Reliant 
proves it has the right stuff. 



brijant 



The right stuff 
to last. 
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News Of Tomorrow's Technology Today 




Antonov An-225 Tikes Heavyweight Transport Title 



KIEV, USSR— Continuing 
iLh domimuice in the technol- 
ogy of sheer aize, tile Soviet 
Union it flight testing the 
Antonov An-326 > the largest 
airplane ever toll y. 

Unveiled late list year un- 
der the name Mrin t Russian 
for “dream,” the special-pur- 
pose craft has already set 
payload records. 

On its 44th flight, it took 
off from Kiev carrying 
344,496 pounds, flew a LE44- 
mile circuit at altitudes of up 
to 39,400 It.* and returned 
3Vz hours later. The plane 
weighed 1.12 million pounds 
at takeoff, more than 200 ,000 
pounds short of its maxi- 
mum. Flam* are in the worka 
for a teat with the full 
551 ,000- pound maximum 
payload. 

The old record was held by 
the Antonov An- 124 Condor, 
which was first shown in the 
West in 1935 and had a pay- 
load capacity of 330,693 
pounds. By comparison, the 
largest U.S.-made transport 
plane, the Lockheed C-5B 
Galaxy in service with the 
Air Force M Hilary Airlift 



Command, has a maximum 
payload of 261,000 pounds, 
and may weigh as much us 
937,000 pounds at takeoff. 
Boeing's 747-20QF freighter 
can carry sightly less in pay- 
loads — 250,000 pounds — but 
holds fuel for a greater 
range. 

Intended to transport the 
Soviet space shuttle and 
components of the Energia 
launch vehicle, the An-225 
airframe is a stretched ver- 
sion of the 4-engined An- 124. 
Overall length went frum 228 
ft. to slightly more than 254 
ft, and wingspan increased 
to accommodate two addi- 
tional Lotarev high -bypass 
turbofan engines. Large, 
faired-in external attach 
points on the upper fuselage 
are provided to carry the 
shuttle piggyback, and twin 
vertical stabilizers at ends of 
a wide-apan horizontal stabi- 
lizer supersede the An-124 N s 
single-rudder design. The 
change insures CQfitrollabil- 

Etirnr: Tim CqJ? 

Asiistanl Editor. Abe Dane 
CcxiCirOutiJ^ MittfFhlloft OWi Casual. 

JCtin Fir*. U/illi.im Siljiu 



ity even with aerodynamic 
interference from large ex- 
ternal loads. These and other 
improvements yield a 
110,,800-pound increase over 
the An- LZ^s payload capaci- 
ty for flights of 2800 milea. 
The An-225' , £ internal cargo 
bay loads through a flip-up 
nose section, as did An-124's. 



In addition to transporting 
space vehicles, Mria will he 
used to support construction 
in resource-rich, but difficult 
to reach, areas of Siberia and 
the Far East. There, a high- 
flolation landing gear system 
will allow it to use unconven- 
tional runways, despite its 
gargantuan dimensions. 



Highlights This Month 

■ Alaskan Oil Cleanup— New machines 
aid in the fight to save our shores. 

■ New Indiana Jones Thriller — Lucas 
fifm advances the state of the arts. 

■ Sport — Lasers and computers join forces 
to improve recreational shooting, 

■ Battlefield Tech — Unmanned vehicles 
and sensor suites for tomorrow's commanders. 

■ Mars Probe — Unique walker on the Red 
Planet moves on seven legs. 

B Tilt-Rotor— The V-22 Osprey makes its 
first [and maybe its last) flight 
B Nuclear Waste— New storage techniques. 
B Superconductors — Solving persistent 
manufacturing obstacles. 
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Special Report: Alaskan Ou-»pm >. :hnology 



VALDEZ. AK— By the time 
cleanup teams reached Ihe 
stricken supertanker Exxon 
Vold&z last spring, vl was too 
late Eo contain the estimated 
12.6 million gallons of crude 
oil that escaped into Prince 
William Sound 

The job of limiting damage 
to she fisheries and delicate 
wildlife of one of Alaska's 
most beautiful shorelines fell 
to an irregular brigade of men 
and machines marshalled by 
Exxon End the U S Coast 
Guard 

Specialized ships known 
as skimmers were called to 
the scene. Looking some- 
thing like World War II landing 
crall, they use a V-shaped 
pair ot booms to gather oi I into 
an opening in the bow~ There, 
an absorbent conveyor belt 
laps up the oil into the hold 

Other removal techniques 
rely on oleophilic materials 
that absorb ait and repel wa- 
ter. Loop-shaped mops 
formed from strings of oleo- 
philic fc, pompoms" were 
dragged Through the water 
while being cleaned continu- 
ously by power-driven wring- 
ing machines. Oleophilic 
sausage booms are used to 
su rrou nd and sop ups licks. 

More conventional booms 
of plastic or vinyl are a basic 
tool in oil cleanup operations. 
Attached to skirts that extend 



slightly below the surface, the 
floating booms can be nnged 
around large slicks, or may 
be used to shunt oil carried by 
moving water into eontain- 
men! areas 

Once rounded up with 
booms, oil is sucked from the 
water with surface Skimmers 
attached lo explosion -proof, 
corrosion -resistant pumps 
made of siaml ess steef 

An experimental steam 
daanina technique has been 



applied to the problem of 
removing oil From the shore- 
line — with controversial re- 
sults. Although it's more 
eflective than cold-water 
cleaning, Ihe powerful steam 
blasts kj|| beach Ilfs, which 
may take two years lo return, 
Future cleaning efforts may 
be aided by better technol- 
ogy. including oil- eating bac 
lena now being developed by 
the French petroleum com- 



SurTace skimmer* pick up oil conEaincd by surface 
Ooorm and pump ft to Interim storage tank. 



wringing machine deans a chain of oleophilic 
pompoms" \ which can be reused. 



For widely dispersed splits, the 
sk I mmer Detbay can be fitted 
with n Dating booms (above |j 
pulled by tender boats fnoc 
shown). The Ewomi fvnnd pJi 
toward an opening in jPe/bjy s 
bow fleftj, where a conveyer 
belt carries ft into the hold. An 
all storage barge supplements 
the ikimttler s capacity. 



recently introduced chemical 
called Etaslol could be used 
Id bind oil into a chewing 
gum-like stare, so it can be 
easily vacuumed. 

For the present, however, 
cleaning up a spill after con- 
tainment has tailed is labori- 
ous and uncertain. The rate of 
Prince William Sounds eco- 
system witi depend as much 
cm wmd, tides and other 
forces of nature as on any ef- 
fort ol man 
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SPRAY ON 

IK POWER. 

A dirty carburetor, choke, or linkage can rob your 
car of some great performances. 

So before the power goes out of your car, spray 
on the power of Jet-Spray Cumout* Carburetor And 
Choke Cleaner, 

Jet-Spray will wipe out dirt build-up on linkages, 
and in your carburetor, choke, and PCV valves. 



pep- 



Putting a stop to rough idling, hard starting, 
stalling, and loss of | 

Use Jet-Spray whenever you check your air 
filter- or about every 3000 miles. It's America's# I 
best seller. 



So if you cupert great performances out 
spray on tnc 
of Jet-Spray Gum out* 



of your car spray on the power. The power 



Another Quality Product of the Pennroil Products Company 
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Laser Firing 
Range 

CIULOU, FINLAND— Han- 
tug technology already Slae tl 
in games and combat riimila- 
tors, a hlgtiprecij9ion 1 bullet- 
le^s tmnirkgaystem has been 
developed for compelition 
marksmeti. 

The Nop tel ST 1000 PC 
system uses an optical target 
accurate tti within one-tenth 
of a millimeter to detect 
shots from a weapon-mount- 
ed laser. The information is 
fed into a personal computer 
for storage and display . 

In addition to eliminating 
the nciii.se, expense and haz- 
ard of live ammo, the system 
helps coaches by showing the 
marksman's aim-points be- 



Program Integrates Flight Data 



. , . ccnrds fine points of tech- 
nique for statistical or slow-rno- 
ElCin anatyili. 

fore and after firing. This al- 
low n .study of breathing and 
gan -steadying techniques, 
sighting and triggering 
times, and follow through. 



SEATTLE, WA-A com- 
puter program devised by 
Boeing could make designing 
aerospace vehicles a more in- 
tuitive process. 

Based on the Air Force's 
Optimal Trsdectories by Im- 
plicit Simulation (OTiSi pro- 
gram* and Boeing's in-house 
geometric modeling pro- 
gram, it fun nets tremendous- 
ly complex numerical data 
into simple graphics. 

A ribbon tracing flight 
path changes color to repre- 
sent, for example, the pres- 
sures or heat loads on a 
vehicle. At points along the 
ribbon are 3-D images of the 
craft that indicate altitude 
and attitude. The juxtaposi- 
tion of flight path, engineer- 



ing and attitude data, allows 
engineers to see quickly the 
best trajectory for a given 
design. 



Ribbon s change In color ihews 
Increasing dynamic pf enure on 
hypervelocity plane, 



Sharp-Eyed Sensors Find New Military Applications 
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NEW YOflK, NY— Advances 
in military sensing technology 
will make the battlefield of the 
future a tough place to hide. 

A radar small enough lo fit 
aboard an unmanned aerial 
vehicle (UAV) is now being 
developed at MIT's Lincoln 
Labs, Weighing only 1 00 
pounds, the modular radar 
can see through log and 
smoke that would Impede in- 
frared or optical sensing. 

Downsized from a system 
weighing 1000 pounds, the 
radar retains advanced capa- 
bilities. From a height of 3000 
meters, it scans a doughnut- 
shaped 15-km radius area, 
with a 5-km hole in the middle 






factor of about 1 000. 

Another project at Hughes 
Aire rail combines four dis- 
tinct sensing technologies, it 
centers around a suite com- 
prising a passive thermal 
imager, a television camera, 
a laser rangefinder and a mil- 
limeter-wave radar. 

Each has its advantages. 
The thermal imager works 
well in darkness and some 
types of smoke. TV is effec- 
tive at long ranges when visi- 
bility is good. Both are 
passive, and Ihus difficult to 
detect. The laser provides 
highly accurate range Infer- 



Hughes mufthensor turret ills 
Rtop Trailer CDrtlajInrr'K) sJgrtAl fu- 
sion electranks. 



that's continuously filled as 
the UAV files a preeslab- 
llshed course It operates on 
ihe pulse Doppler principle, 
which permits high- resolu- 
tion ground mapping, and can 
distinguish between tracked 
and wheeled vehicles. 

To prevent detection and 
jamming, the radar transmit- 
ter has wide-ranging frequen- 
cy agility, and can eul power 
in selected sectors of the an- 
tenna's sweep. Also, radar 
data is compressed end 
filtered on-board, reducing 
transmission lime to Ihe 
battlefield commander by a 



UAV radar discreetly turn tMt- 
HdltM, rending target data » 
distant commander. 



mation. And radar's 
is multiple-point rangefinding 
that covers broad areas, 

A data fusion processor 
combines inputs from ell the 
sensors with a digital terrain 
map, so all available battle- 
field data can be viewed on a 
single display. In its present 
configuration, the system fills 
a semitrailer, but plans cell for 
aversion light enoughtoftt on 
military vehicles, including 
ihe LHX helicopter, 



is 
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Celebrated Brands. 
Incredible Prices. The 



Whistler 
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WH 425 RADAR DET ECTOR. 

Ltiw Isve I signal rrmml unrig- .alert Id 
pulse signals Power on LED- City mode 
LEO, X and: K banrl monitoring. 

6 segmEnt LED array. 



SPEC 



DEL UK E 



MDAR 



DETECTOR 



133 



00 
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TURBO TEK PRESSURE WASHER' 
DR 5WIRLQH MARK II BRUSH. 

ea. For t$t, van. or ho tm. 



TOUR CHOICE ■WflM&w. 5 *H &.dk 



HARDSHELL CARRIER SALE 

High-impact, rugged tarts i ruction. 15 cu. ft. ol FflQI 
cargo spaco ModoJ ^ 988 . 

IB CO FT. AERODYNAMIC CARTOP CARRIER SALE 89.97 
HOOii S365 



sali 
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sunglasses folding 

AUTO SHADE 



DM SALE JUNE 25 THROUGH JULY 15 
AT MOST K MART STORES ACROSS THE USA. 
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^GALLON GALVANIZED GAS CAN. 

Flip vent and ilextbie spout, 

MA n»le aopmd 

SoU fi Aulu Dflpl 




DURKEE ATWOOD V BELTS AND 
SPECIAL DRIVE BELTS! 

Choose IrtKTi V bells or special delve belts 
lev many cars and light trucks. High-cord 
cnnsirucucn designed for less vibration and 
SJTOdter ruming. 



LFS 2Z5 DELUXE AIR COMPRESSOR, 

12-volt, 225 psi compressor with 
pressure gauge, emergency ighl, and 
warning Masher. 




LOCKING GAS CAPS. 

For many cars and light trucks. 
For Added Secuniy, 



QUICK FLAT FIX. 

Seals and inflates up In 25 lbs., non 
fiammaWe. 22-oz. nel wt. 



E-Z FILL CORP. 



□ 

EASY FILL' 
GAS CAP 




GAS CAR 

Popular sues for many cars. No neetf In 
rvmgvEL Clean and easy. 
















We stlev’s 
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ARMOR ALL CAR WASH CONCENTRATE. 

Cleans, removes dirt and grime, and 
leaves an Armor All shine 40 fi. or. 



Westtev ’s, 
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ARMOR ALL BONUS 
PACK PROTECTANT. 

Cleans and protects. 10 

nin[ 



64 01 ECONOMY 
PROTECTANT, 

‘PriukiMtMKt 11 
Mail-in FUmu. 

Mala Umhad to M(r. K i 
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SIMPLE GREEN CONCENTRATED 

CLEANER. Great for wheels, tires, tools, 
bumpers, plastic^, aluminum, vinyl tops, 
floor mats, carpeting, upholstery and 
more. 24 fl. u. 
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BLECH E WITE TIRE CLEANER. 

Whitewall cbanef 
pump 32-fi. oi. econoo 
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Curb ureter i 
Fuel Injector 
Cleon or 

■ r: ^ + ,rr ''6*-, 
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SAUE 
VDUR CHOICE 
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GUNIQUT CAHB CLEANERS. 

12-fl. ql liquid or 13-ur net wt. spray. 
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RAIN DANCE CAR WAX. 

Foe i lasting, durable shine. Choose 
ma . oz. liquid or Wk. mt wt, pasts 
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K mart. . .proud sponsor of the Newman Haas Lola Race Team and 
the first CART father and son racing duo. . . Michael and Mario Andretti 



ALF, ROGER 
RABBIT, AND 
MORE. 
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POSTER SUN SHADE- 

tour choice ot Full color scenes. Styfc may vary. 



AUTO SUN Clin IAJN. 

ea With character designs: 



cosmic X-TftA WIDE SHADE 

10 "-for tonfler uwndews. 



I-Q7 SOLAR WINDOW 

r| 3/ FILM. 20" X 101 
Easy lo apply. Blochs 
out $un jays 

fool said Where pnhifcn&r bf m W\ may m't 



6^ II VOLT CAR 
FAN. 



ROLY/curroPtfCAR covin. 

35% catton, 65% polyester 
material. Water repellent. 
iH elastic hattom with 60* 
T-size zipper with rein 
lorcemenL M, l, XL sizes. 

Awrftflc n mat SC mi 



CAR COMPASSES. 
Deluxe push bulion 
lit ar verncal dial 
reading styles. 
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Walking Beam To Rove Mars 



V-22 Osprey Up 

FORT WORTH, TX- 
Short ty before being 
dropped from Lhe defense 
budget, the world's first tilt- 
rotor production prototype 
got off the ground. 

In b period, the V- 

22 Os-prey accumulated 2/3 
hours of helicopter-mode 
flight time, achieving speeds 



tint night at Bell s FUghl Research Center Arflng- 
Te*ai. In dir plane mode. It wai expected to top 250 knots. 



DENVER, CO— NASA is 
considering a collapsible, 7- 
tegged T-beam rever for the 
Mara Sample and Return 
Mission* scheduled for J9B& 
Intended to survive a year 
of sample collecting, it com- 
bines simplicity and energy 
WdThmg beam uses laser One 
*wnrrer* and foor-pad sensors to 
navigate Martian mrfare. 



efficiency with the ability to 
step over 5-fL. obstacles and 
bridge crevasses without 
bugging down in the Martian 
soil. Conceived by Martin 
Marietta, the beam walks by 
sliding its center platform 
hack and forth while four 
platform-mounted legs and 
three beam legs alternately 
retract and extend. 



of 60 knots and altitudes of 
600 ft. Although it performed 
well, Defense Secretary 
Cheney ordered funding 
stopped for Bell Boeing's 
nearly completed develop- 
ment program , Efforts to re- 
vive Osprey; which had been 
scheduled for delivery in 
1992 * continue in ( ’on trrt^> * 



Rising Dangerous Weapons Refuse Into Glass 
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ROTATING 
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CAS \ 

REMOVAL 

PIPE 
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COMBUSTION 

■CHAMBER 



COLUECIICHSI 

■CHAMBER 



NEW YORK, NY— For more 
lhan 30 years, a vile brew of 
toxic chemicals arid radioac- 
live waste has been dumped 
arouFKj Department of Ener- 
gy weapons manufacturing 
Installations, Cleanup costs 
coukltop $100 billion. 

Now the DOE is investigat- 
ing technologies lhat could 
turn acres of the most badly 
poisoned soli Into glass. 

The simplest of the tech- 



niques Is called in-srlu-uifarti- 
catton (ISV). Developed at 
Battalia Pacific North west 
laboratories, it can fu&c large 
blocks of soli into an obsidi- 
andjke mass wHhoui ramov^ 
ing them from the ground. 

Molybdenum graphite 
electrodes up to 40 ft, tong 
are driven into each comer at 
a square area. Starter paths 
of powdered graphite and 
glass grit are laid in inch-deep 



furrows between the elec- 
trodes and are covered with a 
gas collection hood. Then 
4000 volts are applied to the 
electrodes at 400 amps* 
heating the soil to 3600* F. 

The tremendous heat 
malls rocks, soli, metals and 
radioactive materials. Inor- 
ganic contaminants are In- 
corporated into the molten 
mass, and organic pollutants 
are pyrolyzed, or broken 



H AWA ■■ 

T OR'Ch // | j 
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15V |abave| products t&00 
melts I below I without removal 

Of SON, 



BairM reactor (above ( and BV pyrufyir complex organic moleaifei | top center|. 



down Into ampler compo- 
nents. Some bubble to the 
surface and burn. Resulting 
gasses are drawn oft through 
the hood to be cooled, 
scrubbed, tillered and chemi- 
cally i rested before release 
Up to 1 000 tons of sod could 
be glassffied in a single melt. 

A Batlelle spinoff called 
Geosale is now manufactur- 
ing ISV units built into trailers 
for transport to waste sites. If 
Con La mi rants are buried loo 
deep for ISV to work, a gas 
plasma reactor may be used. 
Polluted soil is fed gradually 
into a water-cooled, air-tight 
vessel, where It fails Into a ro- 
tating steel welt A plasma 
torch, essentially a water- 
cooled electrode, forms an 
arc against the well wail. This 
turns oxidizing gas inside the 
vessel into plasma and heats 
the soil lo about 3000* F. 

About a ton of soli Is fed into 
the reactor over a period of an 
hour. Then the feeder stops 
and processing continues for 
about 5 minutes. The molten 
soli Is released into a second- 
ary chamber where nonmi- 
neral wastes burn off and 
gases are vented to a scrub- 
ber. The end product is a vit- 
reous slag molded imo Ingots 
tor storage. 
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Making Superconductors vtfork 



Robot arm Inserts eoid-pf ened 
preform in PTM after treating In 
furnace. 



SACRAMENTO, CA— 
Problems in forming useful 
shapes from yttrium-b&ri- 
□m-copper oxide <1 2 :^ sii- 
pgfCQfxlttCUfrB may be solved 
with a technique developed 
for the rnanufjicture of ud- 
v mired ceramics. 

Like powder metals, 1-2-3 
materials need to be con- 
densed into solid parts after 
being pressed into shape, 
Good results have been 
achieved with a technique 
developed by Ceracun, Inc. 
It uses a proprietary |£Tjj]|> 
lar pressure transmitting 
medium (PTM) ti> squeeze 
part preforms at controlled 



temjx< ratlines and pressure 
that align the crystalline 
structure. 

In team, parte cfinKohdat^ 
erf lo yS-pertxnt density have 
reia ine d superconducti vity 
up Lo -266 b F. 



PTM pours from grain heater 
Ini o die. 



HEATED 
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1 Four-step process produces fuliy dense parti reedy for fintsftJng. 



Great New Indy Jones Special Effects 



SAN FRANCISCO. CA— fn 
bringing just-released ' Indi- 
ana Jones And The Last Cru- 
sade'' to the screen, 
Lucaslilm 5 Industrial Light 
and Magic division performed 
some of the most sophisticat- 
ed special etfedsy el . 

In one scene. Jones (Harri- 
son Ford} and his lather 
(Sean Connery) are chased 
by a Nazi warplane. Their car 
ducks into a tunnel, bui the 
plane, unable to turn, follows 
them. Its wings Sear oil and 
exploding luel Nils ihe tunnel 
Tension mounts as the wing- 
less plane gains on them. 

To make the sequence. 



Vjlh -scale models were 
used, because fire can't be 
miniaturized realistically. 
Models and camera ran 
through precisely synchro- 
nized paces on a 220 -ft. plat- 
form similar to a giant slot car 
track partly covered by an 
aluminum foil tunnel. 

An electric motor spun 
shafts and pulleys that 
moved models and camera. 

Photos ol Ford and Con- 
nery were shot against a blue 
screen background and then 
superimposed on Ihe tunnel 
tootage Motion control pho- 
tography of a small model 
was used to create Ihe 



plane's Might before entering 
the tunnel The entire se- 
quence takes less than €0 
seconds lo watch, but re- 
quired more than throe 
months to film. 

I n anol her scene, a charac- 
ter ages in seconds lo a fully 
decayed skefeion. a latex 
mold of an actor's face was 
litled with hard-wired radio- 
control servos and stepper 
motors to produce lifelike 
movements. Vacuum blad- 
ders under the skin were de- 
flated to hollow out the 
cheeks, and the eyes rolled 
inward to pull the surrounding 
skin into the skull T w j 




FACE CONTAINING 
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VACUUM HLADGtF* 
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CAMERA 
DOLLY SLOT- 



'AM ERA PijfcLEV' 



CAMERA J^RiVf BEET. 



PLANE-PULLET pRiVE flELi 



Dondvan mode I [above] Is 
moved by multkhanrie! 
computer control. Repeated 
text runs | below] were 
performed on lire tunnel 
pjfftform before all wa re*dy 
for a pyro spetl^llsL |lefif to 

prep the pFan* to buret Into 
flams. 
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There are lots of replacement parts, but there’s no 
replacing the Peace of Mind that Motorcraft can give you. 




OIW phrii .Hinar (jinrpjnt 



Satisfaction is knowing you’re doing it 
right, with the right parts — Motorcraft 
Quality Parts. 

If spending Saturday afternoon under 
the hood is your notion of quality time, 
you need quality' parts that perform up to 
your standards, Motorcraft Quality Parts, 

Performance and Peace of Mind v are 
designed into every detail. 

Like Motorcraft air filters, with a spe- 
cial filtering element that can screen out 
98 percent of all airborne contaminants, 
even microscopic ones. 

And Motorcraft oil 
is a state-of-the-art for- 
mulation that meets or 
exceeds the requirements of today’s small 
high-performance engines. Whether 
you’ve got an ’89 T-Bird Super Coupe or a 
'49 Merc V-8, Motorcraft oil is a change 
for the better. - — 

Do it righL. Keep it MOtOrciclft B^B 
original. Insist on 

Motorcraft Quality PA ' ,S FQe OUA,,,T CASS ' 

Paris. They're original equipment parts 
on all Ford, Lincoln and Mercury vehi- 
cles, and available for all other makes of 
cars and trucks. 

For the Motorcraft retailer nearest 
you, call 1-800-52 1-518 1, 



ELECTRONICS 



BY STEPHEN A. BOOTH 



Television — Past And Future 




CCORDJMG to eye- 
witnesses, the bright 
but overcast sky sup- 
plied perfect lighting* Posed 
in front of Lhe first all-elec- 
tronic camera was General 
David Runoff, president of 
RCA and pointman for what 
he then called “a new art' r 
that added "radio sight to 
sound/' ft wRfl April 20, 
1939, opening day of tho 
World's Fair in Flushing, 
New York, and also the 
birthday of commercial tele- 
vision broadcasting* 

NBC— an RCA subsidiary 
— carried the General’s 
speech live to some 200 tele- 
visions in the Now York 
area. Regular broadcasting 
began shortly thereafter, 
and an amazing 1000 receiv- 
ers were sold in the LLS. lhaL 
year* Screens were small— 
about 5 in. across— although 
a “giant' 1 12-ih. model was 
available. It could be argued 
that this was the first projec- 
tion TV, in that the image 
viewers watched was reflect- 
ed off a mirror. 

TV has come a long way in 
the past 50 years. Telecasts 
that once wore limited to a 
small radius around NBC's 
Radio City facilities now can 
be beamed around the globe 
via satellite. The sets that re- 
ceive the broadcasts have 
changed, too. Today, tube 
models three times the size of 
1939 n fl giant are available. 
Projection monitors come 
even larger. At the opposite 
extreme, color TVs with liq- 
uid-crystal display acreene 
can fit in your pocket. And 
the best is yet to come. 

Even before TV s debut at 
the '39 World's Fair, science 
fiction envisioned flat display 
screens that resemble a pic- 
ture frame suspended on a 
wall. These marvels are easy 
enough for comit-book writ- 
era to produce — so long as 
they don't have to actually 
build them. None of these 



sets has materialized over 
the past 50 years. It's not 
that engineers lack Imagina- 
tion, but practical con- 
straints such as materials 
often piit a brake on our 
dreams. 

In engineering circles, 
fiat-seDeftnTV is always “five 
years away*” That was still 
the case three years ago this 
month, when we reported on 
the subject ("'Future vision,' 1 
page 67, July P S6), Some re- 
cent developments indicate 
that, finally, there's some 
substance to the statement, 

Matsushita Electric, par- 
ent of the Panasonic , Quasar 
and Technics brands, recent- 
ly celebrated its 70th anni- 



On April 20 . H 39 , 
«CAt General 
SamofT | above heft p 
launched the TV 
agn With > live NBC 
broadcast horn the 
New York Worlds 
Fair, today, 
videophones both 
with color and 
motion arc In 
development, such 
as, the MEtUuihlta 
prototype | Mt[, 

versary with an exhibition uf 
the company's latest technol- 
ogy, including some works in 
progress from its research 
and development Sabs. 
Tucked among the more than 
200 exhibits shown in To- 
kyo — everything from suc- 
culent strawberries tho size 
of tenni.s balls to the full- mo- 
tion color videophone shown 
here — was a new way of dis- 
playing images that holds big 
promise for flat-screen TV. 

Matsushita calls the tech- 
nology beam-matrix. It com- 
bines the high picture quality 
of conventional tubes with 
the active-matrix system 
used to address each picture 
element in an LCD screen. 



This should not be confused 
with beam-index TV — a 
technology pioneered by 
Phil co in the 1950s and used 
today in portable TVs and 
airline^seatback displays. 

Beam-index sets still use 
an electron gun, though it's 
bent nearly parallel to the 
screen to save depth. Matsu- 
shita's beam-matrix system 
dispenses with the bulky 
gun. Instead, a grid pattern 
(or matrix) of electrodes con- 
trols each phosphor pixel cm 
the tube's screen, in a man- 
ner similar to the active ma- 
trix that controls the liquid- 
crystal shutters of LCD sets. 

The firin, beam-matrix 
TVs that wore shown meas- 
ure only 2.5 in* deep — and 
the technulngy can be applied 
for even larger screens. In- 
deed, a 16-in. model was only 
a quarter-inch deeper. 
Beam-matrixing hits been in 
the works for 20 years at 
Matsushita and, in fact, is the 
company chairman's pot proj- 
ect. So don't be surprised if 
you see it soon— and not in a 
comic atrip. 

{ pi Vyw turn fri jjrr rjr 2Jl 



20 



POPULAR MECHANICS* JULY I TO 







COMPACT 
DISCS, 
CASSETTES 
OR RECORDS 



100696 

lWm.fl E HI Gmmn 

Ofjnq* Crush. P6g Song 
L‘ 9 . ML. (Mcii'ai {tan ) 

1 QMD 1 EJIM Jdht:hy 
SkrthBi Emeu - Ehona ?. ?r»d 
pMMMUMUCA) 
2t*m.DJL JrayJiffi 

th* f ***ti Prtra* i hm 

Tha D-Jl. I'm TtW KlRW 



2QM7V. NUMIhu; And 
Juft1b»F0«ArV-#lSge0d 
nWai bifid 1 I Elvira I 

223569 Tin BtKti OdV* 
EaOhi Summer L 2 1 

brrwtefi-s Mi! (Gapltfl 

HW532. Olif>* Schuur. 
Tilfcln' 'Bowl Vtou ■ t-'v M« 

AHprtf.efc-lGftPj 




HOBW'ITZ 

llitiMUZAfiff 






EnttrlV 

Ml 



Si Ll 



Tiffany I 



1006*3 



115436 



niinds 



1D0707 



<PWS3 Pop* hn S|K« 

John Witt™ 5 The 
floston ftjps Hifsc iram 
SiflfWiP?. TueErnpi^ 
Sbifcas back. irait. lPhHp& 
DfiGrTAdT 

1515 S 2 Tracy CtufHhMi 
RUl C-Aj, Taflun "B 5 lH A 
Rmofcjfton. Die:. fEvUifl) 

Ifttltii. BobOy HcEarnn: 
Simple PMaiuni ■ HSpn I 
>A*ryfl*lie TO rtlc. |TMI| 

JA40M Simon 4 

Gfldunfc*! ThtConml 

In p*t^ 'Aii-iime 

tiaa&icr (Wtenur Bnw I 

tjsi n. tc ukovaxy. imz 

Ortrlini, RCrfTJ** And 
JulfesrMuitrae-fcir Suit* 
Chit^g Syntph.grtfi: 
&* itjaidcn ptfSTTAtl 
■WHtt.tMirtH (0Hgif«l 
Soundlrwch) * (Eiektral 



JAMES &AUMI 
Greatest Hits 



lUKM rha 

fmqxm hiaalara, WgJ. 1 
<#D»liwg'H Cakpw«i Clair 
d* lun*, many mgti iWCA[i 

lOfKfii flhUMi h Palmar ■ 
h**vv Nfl™-&nrqly 

Irrwfs5*ia. WgnThari 

£■*«*, etc (EWU 

123M5. Tfw &wt Of EHe 
Clapton, nm* Pt#«* 
(FMtytoft 

IW571. K. T.Daiin .Thl* 
Woman *■ HoM Ma, M&rwy 
llbaong, rrnra |RCAi 

IMJTfl Van^alli Dlr*M 

New Aga MbdCMHMU. H o 
Mttpn Ol Sum, FI* Will Ol 

TtaWlns? Dlt (ArafUj 

fcfcWlfl. Chari [« P*fc*r: 

Cdfhpact 4 mj “ N»* The 

T™. Night And D*y 



BonJinH: 
tlUr JHMtf 

ICMHIfi 



I 5413 S. Tha Baal Ol 
SlBoly Dan : Da-cade 
UJutMTUCAj 
10+B71- Supafiramp; 
dawks* |U Gnalaat 
HHa^-mftLogteaj&jnfl. 
ijrrtAUrttHn. in^e 
ruMi 

1 * 4576 . Tha Juddi . 
Graataal Mlla-/IHCA| 

11JJM. PinnwiiiVivhwi, 
Th* -I SaHpnt ' Simon 
Glandape, ™*in: ale. 
(Aftfitv DrGJfALI 
1147Bd.Clnd*r«tla: Long 



13*5*7. HUB? LMhj 
Small World * |CHr^h:>: 
173406 Mxt CD Swnph-i 
Chat G 7 m- -i met, lH |az£ 
IPdygmm) 

10(457. &**!tuw*n. Ssmi 1 
phony No, 9 (Choral) 

London Ciftsraai Pi^eia 

Wcrringtori (AraM 

HG* TALI 

123731 . Jimmy Pag*. Qut- 
rkStf ■ Lac Zfrjppeki 
puitarrtl s Soto fl^hl! 
iGaffenl 

I J*J2f LaOJappallrv 



for the 
price of 



...with nothing 
more to buy ever! 



1534 H 5 . HOC 3 : Kick ' N Kd 1 J 4 *M John Cougar 




YbuTongM, Dml InaMM. 
fltc (Allnrrtic) 

100517 , PWI CoHlua : 
Buabtr- SoAintM^ac* ■ 

Q toc^f Kkiq or Low. tw 
Hssnfi. a«.iAlla n w! 



lifJltncamp : Tha Iw# 

BOUH J«tdlpfPtop?ffln 

Fw.mom rMerwry) 

100006 Randy TtBuki : OUf 

5i10*Hhrmylbni! Moon 
im™ iWtontr&oa.) 








100927 



115457 



100713 



m$22 



115311 



17034a 



2 T 010 *. An Ewnl^gWHh 2 W 4 AS. Parlman 



Ldula Arm ntreng * |GNP 
CrascDfidDl 

252U9 WrgllRJi:TlW 
CKgllal Fde * OgnVi mu&C 
V'ttoch.ttfmti. 
IfliFihndgfl DIG) WEI 



Brahma, Vlnlln Scnhlift 

itnQtf&GfJXL) 

12*7M. M Gr*fl1 LOW 
Songs Of Tha 50 t B 60 t. 
Vtfl-1-tLMt| 



1H7U). D*n*aH- 
Invid-bl* Teueh ■ 

163579 ArnJrt i 34Q0VU 
Flayi Rodrigo, Ponca* 
TnfnriH - FafTt^n* pn-a un 
□arrlihcifrilm. Dntoadu 
dal Sur, Cailtea Of Spin 
(MCA) 

lW»Ti t*n*: 
CoppoitieBd Hoad- lUHIli 

134257. lAirrlnar: Mater I . 
□whir** * Acndm'y tf SI 
Mprlin ^Ang 



175360 By R*qy*al.„mi 
Rail Of John wiHiamv i 
Th* ©c*Lon Pop* « Gfcym- 
pc Fanrari, Liberty ^an- 
fare. moTO. |Pwtps 
DfGIT42^ 

I34i37. Claxeic Old B 

GcM,Vtol.1*WhrtE- 

ItBunei 

504657 Benny GCddmnn: 
Sing. Sing. Sing 1 |RCA) 

v6Jut PiniTDCh HAJirttil 

WArtar hfuak ■ Th* English 
COnwh, 'A^mngr '— 
Qitfgn lArcIw&QiUALI 





— — — Wi 




Return this coupon. ..today! > 


- ll ^ 

mJJl / _ \ 


ft 


dail ig: 0MQ Mus«? Service 



100714 



154633 



172190 



173233 

Siam With 4 Compacl Discs, CasBctlts or Records Forttl 

Vos, pick any 4 hit alhumi lor only 1c. Vb li k3 buy only t 

more 4 regale* Qub pitas (usually *i4.tt-*i5.w fgr compiict 
discs. $a fla-S9-98 lor qOSSSrtlos and WCOOfc) and take up tg 
cure fid year id do H Then you car lake anolher atam Iree. 
That^ 6 hits ler the puce o( one and there's noting more to buy 
...awr! Shipping: and handling added to each shiprrwnl. 

How The Club Operates Vbu sstect Irom huridrods ol oxertmg 
hHS (te&enbad in tlte Club'S magazine and mailed La you 
approximately every 3 week? (19 limes & year) Each -issue 
highlight s Main Selection in ywjr preFerrod nvusic calegw y. 
plus alternBts selections li you'd tike Ihe Main Selection, dn 
nothing li wii be aenff to ^ju auiomaticaliy. ir you'd prefer an 
altemeie sctectta. Of nr?ne at all, |usi mtern th^caid enclosed 
wiih each issue o< your magazine by the date specilied on Ihe 
card Itou will have el leasl 10 days to decide, or you may return 
your Warn Selection at our expense For lull credit. Cancel your 
membership at any lime alter canyptelpng your rrtemborship 
agreement, simply by wt ilmg to us. 

Free 1 0-Day Tfial Listen te your 4 Irkroductory selections 
for a full 10 days. II ncA satisfied, lolurn them wjth no 
terkhet obligation, yau sand no money now, so 
oOmpfetB the coupon and rosil it today r 
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TAPE 1 I enclose ic, Please accept my membership m Ihe BMG Music 

PENNV J\ SerwcB and send nte Ihe 4 hits I've Indicated hero under the* 

HERE // terms in Ihis ad. I agree lo buy jusl 1 more hit at regular Club 
Micas, and take up to a yea7 lo do so— after which I can choose a 
lEE bonus M' 1 (Shipping handling added lo each shipment.} 
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ELECTRONICS 

f{7nirfi pi ft/irff fy? tt i pngc ifl>J 

Portable Office 

Photocopying ugfed to he limited to 
large, stationary machines for the of- 
fice. Now, you can fit une right in your 
pocket. 

Sony recently unveiled a line of Per- 
sonal Automation prod nets designed for 
folks who must do clerical tasks away 
from familiar office-support systems. 
The crown-jewel of the line is the HCP- 
CIO copier (flGQL a portable unit that 
measures 3 x 4 x 1 in. and weighs less 
than 5 minces, including its recharge- 
able battery. 

To use the copier, you pass it across a 
1-in. -deep atrip of 1 text up to R in- long. 
The text is stored in memory, then 
printed out when you roll the unit across 
a piece of plain paper. The thermal 
printing ribbon is good for SO ft, of Tan. 
text, though the battery needs recharg- 
ing after 33 ft. 

A memory function in the HCP-C10 
enables it to store a 1 * 8-in. block of 
text, for repeated printing. This saves 
you the trouble of rescanning the copy 
multiple times. You can, meanwhile, 
scan and print new blocks of copy while 
the memorised block is. on hold. 

Sony also has introduced a smart tape 
recorder. The TCM-£7 {$160) records 
the time . date and subj ect of a recording 
and displays the information on its LCD 
screen— and has an index feature that 
lets you zip Lo a marked portion of a tape 
without searching by ear. It also acts as 
a musical alarm clock. 



THE WORLD Of 

FOUR-WHEELING. 



Sony's HCP-C 1 0 [above) to a pockeMixe, bat- 
tery powef ed copier that stores images for 
repenting on plain paper, The new tape re- 
carder displays the time, date and subject of 
recordings you makefbefewj. 



Where is Risfone needed most? 



You can also order our exciting 
Jeep'Eagle disk game for your IBM- 
compatible personal computer for only 
$4.95. Just call the toll-free number. 



CALL TOLL-FREE 

1-800-262-2277. 



Boera up tar sate* 



Now, for the first time on home video, 
everything you need to know aboul 
four-wheel drive. Brought to you by 
the four-wheel drive experts, Jeep . 



■ 4WD fundamentals 

■ Off- road driving tips 

■ Trailed ng 

• Outfitting your 4x4 



VHS Format- 56 minutes In length, 
ONLY $14.95. 



Fmm new car or truck to one dial s older, from classic to 
whatever your answer, you're right With Risinnc- 
tnglnc ireatmeni in (he alt of any car or truck engine, you 
can count on performance like I his: 

In new vehicles, Histone prevents engine deposits: prolongs 
smooth, powerful engine operation. In older vehicles, it 
removes power-robbing varnish, gum and sludge: quiets 
noisy valves and lifters; and assures a quieter, smoother 
running engine. 

So, whether new or oltf, 4-, 6- or 6-cylinder, reach for a 
quad of Rlstone. From first oil change to last. 



FREE Lube Tips booklet, Wt ttim **“**** 
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Cutaway of cellular pliant | Above) shows 
DurxeHi hybrid batteiy. it uses flat ^ingair 
cells. (below) to power phone In mndby 
mode, retfwgo the WlCd battwy used for 
tr^ramUtl ng and eliminate AC reefurglng. 




Longer-Lasting Power 

Portable cellular telephones use re- 
churgeable NiCil batteries that usually 
provide about an hour of talk -time per 
charge. Now, a hybrid battery devel- 
oped by Duracell could extend the 
length of service 14 times. 

The new design couples a battery or 
high-energy-density m*dmr cells to the 
NiCd r The rinc/air discs provide pow er 
while the phoiu> is in standby mode, re- 
serving NiCd power for actual trans- 
mission. In the meantime, the zin-c/air 
pprtinn recharges the NtCds^ thereby 
eliminating the need for AC recharging. 
When the zinc/air portion of the system 
signals that ifa exhausted, it id simply 
replaced. Duracell says the new system 
should go into production soon. 

History Of TV 

There are mahy things of interest in 
Washington, D.C., bul if you're inter- 
ested in electronics and vacationing in 
the nation's capital, you ought to visit 
the TV exhibit at the Smithsonian Insti- 
tute's National Museum of American 
History. It's tailed “American Televi- 
sion from the Fair to the Family, 1939- 
19B9" and runs through April 1990. Call 
( 202 ) 357-2700 for information . VM 




JACK. DANIELS STATUE is a good place to 
reflecc on che old time art of Tennessee Whiskey. 




Temisssh Whrsley ■ IE MJ1 iltahdl bywlumf (BEHSE nioah * DiiSilheiS Kid Hauled b| 
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Our founder— who perfected the charcoal 
mellowing method in 1866 — started our distillery 
on this very spot. And from that day 
to this we ve avoided any changes he 
wouldn’t approve. You see, when it 
comes to smoothing whiskey you still 
cant beat charcoal mellowing. Standing 
alongside his statue, reminds us of 
that. And, we believe, a sip of our 
whiskey will remind you. 
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IMPORTS 



BY BILL HARTFORD 



Tops Of The News 





Top J? dectrlcaFfy operated on the i-PIter. ! & valve Porsche 944 52 CabrloTeL due here as a 90 model. 



A S SOON *£H the sun 
was high enough in 
the sky — in mid- 
April— we wanted to put the 
top down and drive every 
model in the latest 
sports ear pecking 
order. But the 
lineup of 1990's 
roadsters is .still 
taking shape, 
with the top guns 
putting the final 
touches on their pow- 
er- top models and 
other carmakers still on 
the drawing board. 

We did get a ticket to ride 
where the fun begiiLs — at the 
$15,000 mark, in the MG 
Midget of the '90s H the thor- 
oughly mitflem 2-seat«r that 
redefines the ragtop. 

Mazda Mlata 

Driving the electric blue MX- 
5 Miaia with the top down 
was an extraordinary way to 

rtC-urry into spring. <l If the enr 
were black, it would be a 
cockroach!" is what the 
amused driver of a van shout- 
ed down to us, referring to 
the M inu‘s minuscule dimen- 
sions. Its size is only part of 
its charm, while handling, 
performance and ergonomics 
are the biggest joys L even in 
the iiGt-quile-perfeet proto- 
type that we drove. 

Right about now , with 



June busting out all over 
(this issue of PM reaches sub- 
scribers and newsstand buy- 
ers by June i 5} h same lucky 
people are taking delivery of 
their MX-5s, That 1 * because 
they committed a deposit of 
about $1600 last winter, be- 
fore even seeing the car in 
the metal, It's likely many 
wore PM readers who saw 
first photos of the Miata in 
our March issue PThe Mites 
Of Spring," page 61}. The 
line has been out the door e ver 
since — and if you're on it, we 
can toll you. that the MiaU will 
be wi.i] worth the wait. 

While Mazda has a lock on 
the affordable sports car, the 
automaker* near Stuttgart 
have their own ideas about 
what a luxury roadster 
should be, If you want to go 



out and play on the autobahn, 
you’ve got to have a lot of car 
at your command . 

Porsche 944 
S2 Cabriolet 

The 208 hp that moves this 
944 is cranked oil! of the same 
3^0-JUer, 16- valve Four 
found in Lhe £2 Coupe. While 
we wail to drive the Cabrio, 
wp already know that it will 

rlfij everything it's supposed 
tu from the lesl drive Assis- 
tant Auto Editor Mike Allen 
made last year during the S2 
Coupe's introduction in Eu- 
rope. Flat out is indeed 149 
mph. just as the Porsche's 
performance specs say. And 
it s rocksteady at that speed 
as Mike discovered while 
flashing a dear path down 
the autobahn between Stutt- 
gart and the Swiss border. 

A* you’d ex])ect in this po- 
tent Porsche, the top is pow- 
er q pa rated - And the 
price tops out the 944 
lineup: Unless sug- 
gested l ist is adjusted 
up or down after this 
writing, it will be 
$52,650. Sticker 
shock Tor Porsche 
buffs was softened 
recently p when 9-1 Is 
were reduced about 
$3000 across the hoard. The 
944 starts at $33,245, the S3 
Coupe at $41,900 and the 
Turbo at $4-1,900, 



Except for the $10,000 
premium to have no roof over 
your head, the S2 Cabriolet 
and Coupe are mechanically 
identical and share specs— 
like 0-60 mph in 7 seconds. If 
you reverse that, and do 604} 
mph in less than a second, 
there are (to supplement the 
3-puint belts; air hags for 
driver and passenger. 

Mercedes-Benz 
500 SL 

The special day is almost 
here — when Mercedes-Benz 
hands PM the key to its all- 
now 500 SL for a first Lest 
drive. The last SL intro was 
18 years ago. Summer 71, 
Hoekenhrim road circuit, 
Germany. The 350 SL wap 
replacing the 2HO. Priced at 
what was then a tough-nut 
$1U,000, the U.S. version 
had a sohe, 4 .5-liter, 230-bp 
VS. On the .straight at Hock- 
enheim. we consistently saw 
124 mph. After many laps, 
we noted fin “Car Without 
Compromise,” page 5S, CM. 
71 f that the SL hue h ‘an ex- 
traordinary balance of per- 
formance, style and safety. M 
As of now, we've only seen 
the 500 SL — at Geneva, 
w here it intrigued our eye 
and intellect. We'll have to 
wait to see if it astounds our 
senses when wo discover ite 
performance firsthand. That 
import is comin g soon. Wf 



Hlqn-tecrt 500SL: pop-up roN bar, nwqa power and more. 
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Good Smoke. 

Great Price. 




L1TE5 BOX: 9 mg "laf, 0.6 mg nicoiine. FtLTEH; Wmg 
’lai", 0 LI mg. nicotine av. per crgarElietiv frCmeifond 



SURGEON GENERAL'S WARNING: Quilting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 
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It can sec in the dark. And attack without mg technology. Avionics systems unequalled 
being seen. Rain or shine, it can strike like anywhere in the world, 

lightning, ft's last, mean, and smart. The Array can train you to repair and 

But the Apache attack helicopter doesn't maintain those systems — important skills that 
fly by itself, h needs trained expert* to keep it at can help you get an edge on life, 
its most ferocious. Stt talk to your Army recruiter. Or call 



You can It one of those experts. hSOOUSA-ARMY. And find out how you can 

If you're interested in electronics, there’s a get under the skin of an Apache, 

lot inside an Apache to challenge you: Infrared Once you've seen what’s inside, you’ll be 



night vision sensors. Laser tracking and target- glad its on your side. 



army: beau you can be. 









SCIENCE 



BY TIM COLE 



Where Were You In '69? 




n WAS CAMPED with 
5000 other Boy 
Scouts at a rational 
jamboree in Coeur d'Alene, 
Idaho, Ore of the scoutmas- 
ters cranked up a portable 
generator. Another brought 
out a dilapidated black-and- 
white TV, and 150 of us 
jammed a mess Lent to watch 
Neil Armstrong take a giant 
leap for mankind. 

The last 20 years- since the 
achievement of Apollo 1 1 
haven't been as ambitious. 
Funding cuts in the Nixon 
Administration severely 
stunted later Apollo flights 
to the Moon. The industrial 
tooling for the mighty Saturn 
5 rocket— capable of lofting a 
record 270 H 000 pounds that 
stands to this day— has all 
been lost. In fact, some say 
NASA can 1 ! duplicate this 
heavy-lift capability because 
they can't even find the 
plans. 

The Space Shuttle ha* 
been, underfunded since its 
inception, sowing the seeds* 
it's been alleged, for the 
Challenger disaster, an 
event that very nearly sig- 
naled the end of America's 
manned exploration of the fi- 
nal frontier. Spacelab — a 
space station every bit as ca- 
pable as the Soviet Mir — was 
allowed to degrade in orbit 
and eventually bum up over 
Australia. Brilliant plane- 
tary explorations using Pio- 
neer, Mariner t Viking and 
now Voyager 2 have kept 
America's reputation as a 
space- faring nation afloat. 

Now what? 

[ recently attended a meet- 
ing at Princeton University 
sponsored by the Space 
Studies Institute. The as- 
sembled panelists tried to 
predict the next 20 years of 
America's space effort . They 
included Harrison H. 
Schmitt* the lunar module pi- 
lot on Apollo 1 7; Freeman 



Dyson* a faculty member of 
Princeton's Institute for Ad- 
vanced Study; and Alan Lad- 
wig of NASA's Office of 
Exploration, Their conclu- 
sions? The Ride Report and 
other NASA position papers 
give coherent direction to th e 
next two decodes of space ex- 
ploration. Budget hurdles 
—not necessarily technical 
ones — and our national will 
may determine whether or 
not we take the next leap. 
Consider the possibilities: 
[n a building block manner, 
the assembly of Space Sta- 
tion Freedom in low- Earth 
orbit will permit a base from 
which permanent installa- 
tions on the Moon can be es- 
tablished to extract its 
considerable resources. A 
voyage to Mars remains the 
high ground. Satellite arrays 
will reveal critical informa- 
tion about the environmental 
health of our home planet and 
about our life-giving Sun. 
SemiautonomouB probes like 
Magellan, Galileo, Cassini 
and CRAF will build on 
knowledge already gained by 
the indefatigable Voyager 2, 
scheduled fora Neptune fly- 
by next month. The Great 
Observatories— including 



the visible light Hubble 
Space Telescope scheduled 
for Shuttle deployment this 
year— will gather other light 
frequencies to help us fur- 
ther define our imiverae- 
That 3 s all been in the news 
fur the past couple of years. 
But Schmitt and Represen- 
tative George Brown <D- 
Cal.jp who was on hand to 
present a succinct and sober- 
ing -status of the space bud- 
get, had the most to add p 
lending a keen perspective 
on our space goals, 

Schmitt says the next 20 
years will bring not just mis- 
sions of space exploration, 
hut missions of global surviv- 
al. (P The Millennium Project 
will be a threefold, integrat- 
ed mission to Earth, Moon 
and Mars, " he aaserts H 
The first two parts — mis- 
sions to Earth and the Moon 
— are easy to fathom, We 
must Learn more about 
Earth's beleaguered bio- 
sphere if we're to wriggle our 
way o ut of man-induced envi- 
ronmental crises. But* 
Schmitt argues, the mission 
to the Moon will play a signif- 
icant role in the continuation 
of Earth and all its diverse 
aperies. 



Lunar tunes 

The tight at the end of 
Earth's environmental tun- 
nel may be the untapped, vir- 
tually unlimited resources of 
the Moon in the form of fu- 
sionahle helium 3. oxygen for 
fuel and lunar regolilh suit- 
able for space construction. 

Returning In the Moon to 
exLradt these resources, and 
then returning the materials 
safely to Earth orbit, could 
supply us with space-based 
solar power arrays* and suf- 
ficient construction mate- 
rial to build micro-gravity 
manufacturing colonies In 
space. 

As Schmitt sees it* study- 
ing Earth and establishing a 
permanent outpoBt on the 
Moon may no longer be a 
matter of exploration, but a 
matter of urgent environ- 
mental necessity. 

So what about Mars? 
Schmitt's perspective is 
grounded In the altogether 
human instinct — and there- 
fore the human need — to set- 
tle and civilize the world and 
now the universe. He sees an 
important link between our 
physical needs and our psy- 

I chological needs in this re- 
spect. He Wanders* els [ do. 
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what will became of us If we choose not 
to meet the hard physical and intellectu- 
al challenge of peopling another planet. 

Budget priorities 

Congressman Brown, aaelf-dtiHcribed 
apace nut, lauded the vision shared fay 
Schmitt and other panelists. But he also 
described a dark and forbidding world 
— namely the U-S. Congress — that atiil 
needsi exploration and understanding. 

"Pending before Congress is an Ad- 
ministration request for a 22-pereem 
increase in the NASA budget for FY 
1990. In the same light h Congress and 
the Administration will have to find $41 
billion (or nearly four times NASA's 
current budget) in real reduction in cur- 
rent federal spending to meet the fund- 
ing targets of the Gramm-Rudman 
deficit reduction law. No matter how 
you look at it r the NASA budget is an 
easy target for Congressional budget 
cutters looking for places to trim." 

Brown foresees numerous attempts 
to place the burden of federal budget 
deficit reduction efforts on NASA's 
shoulder*. He also sees immense harm 
to the future of America's space efforts 
if current cutbacks are approved. 

In the end p Brown and Schmitt argue, 
the American public will have to make 
the difficult choice of whether this coun- 
try's destiny lies in great leaps through 
space— or whether America will be- 
come a space also-ran. 

Cold -Fusion 
Debunked? 

The possibilities are mesmerising. Pow- 
er derived from the amount of deuteri- 
um in a gallon of sea water — roughly 
Vafioth of an ounce— assumes the rough 
equivalence of 300 gallons of gasoline. 
Looking at it another way r the top 10ft. 
of Lake Michigan supplies the energy 
needs oftheenLire United Suite* for iLe 
next 15,000 years. 

Such speculations are the result of the 
feverish effort to duplicate the cold- fu- 
sion reaction reported by B. Stanley 
Pons of the University of Utah and Mar- 
tin Fleisehmann of the University of 
Southampton on March 23. 

Fueling araanents as this was writ- 
ten in mid- May were sketchy reports 
from auch diverse quarters as Italy, the 
Soviet Union and Texaa A & M that key 
elements of the Pons-Fleisehmanrt ex- 
periment (diagram) had been success- 
fully duplicated— a crucial process in 
separating science fantasy from fact. 

There were also numerous calls 
—particularly from America s physics 
community — that cold fusion has not 
been properly developed, Scientists 
from MIT cite crucial errors in the Pons- 
Flei&chmann methodology and equip- 
ment. Still, something^ happening Lit 
the world of electrochcmiBtry^ But is it 
fusion? You can sort out the claims as 



they unfold in the daily newspaper by 
watching for mention of a detectable 
neut ron emission r a key indicator of a 
nuclear fusion reaction. 

More queitJom 

Skeptics report that the Pons-Flei&eh- 
mann cell falls far short of generating 
the quantity of neutrons that would be 
present with a legitimate fusion event. 
Teams attempting to duplicate the ex- 
periment— particularly aL Texas A & M 
and Stanford— report extremely high 
heat,, but very little detectable neutron 
emission of the Lypje that would accom- 
pany fusion. Pons insists however, that 
the palladium electrode yield of 20 watts 
per cubic centimeter is higher than any 
known chemical reaction can produce. 
So, the Pons-Fleischmann theory goes. 




Hr* Pens-Flefschmann experiment consists 
of aslmpta ctectrofytkcell using a palladium 
cathode and platinum anode fn a heavy- wa- 
ter solution. Energy Input produces thermal 
output, helium J and. presumably, a healthy 
dose of neutrons. 

it must be fusion. In fact, it may be a 
completely new type of fusion reaction 
similar to the unique fusion reaction 
produced by Steven Jones of Brigham 
Young University, as reported recently 
in New Scientist magazine. Jones is ex- 
perimenting with a co Id -fusion Lech* 
nique that uses subatomic particles 
called muons as a reaction catalyst— 
much like lasers and ion cyclotrons are 
used in more traditional fusion setting*. 

So watch this space. Whether or not 
FM ever presents indirections on how to 
build a fusion reactor in your backyard 
is highly questionable. But cold fusion, 
at the very least, gives us insight into 
the ways of the scientific world . H* 
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INTRODUCING 

THE NEW PLYMOUTH ACCLAIM LX. 
A WORLDBEATER. 




ACCLAIM PRICING starts AT w>' lx model SHOWN, 

ProlHfL angina and powertrain k* 7 yuan c-r 70,000 miles. ond ago ini* ooler body ru-d-Phrcrngh for 7 yean or 100^000 miles See -copy oi limiPad 
// /w waraanly ai deals* KKlrktioni apply. * Sticker prices #Kckid* Hitt, lotni and dtslinaPwn charges BUCKLE UP FOR SAFETY 




TO HAVE V-6 POWER, 

AVAILABLE ROOM FOR SIX, 

ULTRADRIVE 4-SPEED AUTOMATIC TRANSMISSION, 
OVER 50 STANDARD FEATURES, 

THE LONGEST POWERTRAIN PROTECTION IN ITS CLASS. 
TO COMBINE THE BEST OF ALL WORLDS- 
TARS A WORLDBEATER. 




PLYMOUT. © 

SATISFY THE CUSTOMER 
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Showboating In Biscayne Bay 



□ HE plan was to enter 
the Miami Interna- 
tional Boat Show by 
boat, the only appropriate 
entrance for someone in my 
field. The boat was a Boston 
Whaler with a cxmfidenee-in- 
spiring name- — Defiance. 

The De/eance is an inter- 
eating departure for Whaler. 
It's longer (36 ft. ) than any- 
thing the company's ever 
built and it’s made of alumi- 
num. Boaters can expect to 
see these seamlessly welded 
vessels as patrol boats in the 
next couple of years. 

Keeping p ace with the De- 
fiance on the ride down from 
Ft. LaudnrdaJe was another 
new Whaler, a 25- ft. Walk- 
arountL It was interesting to 
w atch its hull from my bow- 
□n view. As it crashed 
through a wave, water 
rushed up to the reverse 
chine, which on a Whaler is 
deeply cut around the bow. 
When the water struck the 
chine, it abruptly changed 
course and was deflected 
away from the boat. 

In addition to cockpit dry- 
ness, t he boat maintained im- 
pressive stability in rollers 
and tracked beautifully while 
surfing down waves in a fol- 
lowing .sea. 

Over the next Couple of 
days i tested a number of 
new products, but the most 
interesting newa was a ru- 
mor that GMC was ready to 
introduce a new propulsion 
system in Lender! to become 
its Hlerndrive engine of the 
1990s, This turned out to be 
true and l soon received an 
invitation to give the new 
uml a tost drive. 

What distinguishes the 
new 1 CMC engines and verti- 
cal drives from earlier units 
is a synthesis of high-tech 
and user-friendly design ele- 
ments brought together in a 
beefed-up package. 

The name GMC King Co* 
bra has been given to Lhe new r 




Donzi Black Widow, wtilph gave us a 70-mph rW« r rtrurs Us rtuff at tire Miami boat snow. 



units, which have the follow- 
ing components: 1. Spitfire 
ignition system , which auto- 
matically adjusts timing to 
eliminate knock, 2. Cone 
clutch , which reduces slip- 
page a rid increases torque 
transmission, 3, Electrical 
connection center with circuit 
breakers arid a single wiring 
harness for aU leads, 4. Diag- 
nostic plug-in receptacle en- 
abling service shops to use 
diagnostic computers. 

Other friendly design ele- 
ments include: a .shift system 
center, which puts the stand- 
ard -d ri v e/c n u nter- rotation 
adjustment ok] the engine, 



Holley carburetor and high- 
mounted oil and fuel filters. 

I tested a new 454-cu*4m 
King Cobra in a slick Donri 
225. A flip of a switch shifted 
fuel delivery from high-oc- 
tane to low-octane gasoline, 
and> true to its billing h the 
King Cobra refused to knock. 
The OMC King Cobra pack- 

ugu La available with 7. 4 - liter 

and 5. 7-Iiter Chevrolet 
blocks and 7. 5-liter Ford 
block. 

The Miami boat show is u 
boat tester's bonanza, so 
here are a few impressions 
from the best of the test: 
Domi Black Widow — This 




rc.xjmvfr uowfiorj 



.offvr 

ryy-jj,™ 



CEJMttlT.. 



in 1 1 1’. 1 I ofj 
■irtPfM CONTfOl 
Mno.ii i 



ZltxmCM. 

COhMirno- 

[rwriff-. 



,&*GNGiTlC 

idftrp 

crriN 



r»rs.HT 

ME AH CSS : 



FflGO 
TWOUWHI 
era. FlLTiJr 



F^LAIyCNH 

'X'WSTKi 



myjutM 

-Ami 

KJVvDfl 

L£.*JjV 



OMC s New King Cobra 



is the first of a new line of 
muscle boats, from Donri. It 
measured just under 30 ft. in 
length and was equipped 
with twin 340-hpQMC Cobra 
engines. The black hull 
scorched the water at 70mph l 
and turned heads with its sti- 
letto nose, sleek sty lings and 
roomy, luxurious cabin. 

Monterey 80 Sportfis Her- 
man— l was lucky enough to 
get a high-speed run on the 
world’s fastest sportfisher- 
nrrnn, the 80-FL, $5.25 million 
Renegade. The65-ton battle- 
wagon, which is equipped 
with twin MTU diesel en- 
gines producing 7IKKI hp, is 
capable of 5S-mph top speed 
and definitely snaps your 
head back when the throttles 
are punched open. 

Cobalt Condurre 363 — 
The Cobalt name has been 
added to a 26- fL cruiser and 
the result is an exercise in ex- 
cellence. The new Condurre 
has rich styling, ample ac- 
commodations and a smooth * 
handling deup'V hull, The 
boat 1 ran was equipped with 
twin T-271 Volvo Duo props 
—an idea! match for a boat 
reminiscent of a European 
luxury sedan. 

1 tested more boats, water 
toys and marine gear at the 
Miami show than I can fit in 
this space. Bui, hey, some- 
body had to do it. Hi 



S2 



PM ULLTTHATIOW Err HANK IKEXI 



POPULAR MECHANICS * JULY 1 987 








NOW! Training includes XT-compatible compute r { 
plus NRIs remarkable Robotic Discovery Kits! 



Get training for industry’s 
hottest new jobs as you 
build and program complete 
robotic control systems 

Now you can gel the skills in demand for the new jobs in Industry 



today With NRI's new at-home framing in Robotics Technology, you 
actually build a lulty IBM CT-compa tibia computet, then use it to 
program and control working robotic systems * * . each one 
engineered to recreate the exact operations performed by the robotic 
equipment found in today’s industrial workplace. 

It's n o secret Industry b being transformed 
by technology— with everything from 
precision electronic instruments Id gianl 
locomotives now being produced wkh the 
help of advanced robotic systems And wiili 
automation have come jobs . . . thousands of 
jobs building, programming, and servicing 
the robotic systems in use loday. 

Now, unlike any other school NRI otters 
you training that prepares you to take 
advantage d these new opjwrtuiMikiS , . , 
training that gives you the practical know- 
how and the hands-on skills to advance on 



Robotics comes to hie as you 
see mal'worid industrial control 

principles In action 

Veer NR| Robotic Discovery Kits come 
complete with everything you need to 
create working, moving robotic sterns. 

You get structural members, motors gear 
drives* tensors, scamKn, puteniiumelers, 
plus a special Robotics Interface that links 
the rohois you build to your computer, 
Together, your computer and the robotic 
devices you construct become fully integrated 



koo 1 

ledge of 

electronic drawls and cumponaits as you 
experiment with your NRf Discovery Lali* 
and professional digital multimeter. 

Rapidly. theory henries understanding as 
you move m to digital logic. computer fun- 
damentals, right up to writing practical pro- 
g rams to control specific robotic operations 
using NRFs Robotic rVograinming Language 
software inducted in your course. 

Ym if success ts wired by your personal NRI 
inarotltr, whose expertise and personal 
gmkkUKt! aro always available to you whajevu 
you need a helping hand along the way. 



Get training you can build a career 
cm— send for your FREE catalog today! 



the nr ^ ,r|rt a new career as a robotics and 
industrial control technician. 



Hie powerful XT -compatible computer 
yog build becomes central control lor the 
mbotic systems you construct 



As an blegrai pari of your NRI h&ndfron 
training, you build a fully IBM XT-com- 
patible computer from the keyboard up. 

You assemble the power supply, instalJ the 
5 l A m (loppy disk drive, and attach the liigh- 
resolution monitor. Most important of all, by 
performing meaningful tests and demon- 
strations at each stage of assembly you 
com Q to a fuli understanding and apprecia- 
tion of the microprocessor technology that 
makes today’s robotics appSkatinns possible. 
Bui that's just the beginning. 

You go on to use your computer to pro 
j^am and control a diverse array of robotic 
systems you create with NRT* remarkable 
Robotic Discovery Kits. 



automation systems, programmed by you to 
do the types of operations and tasks per- 
lorcned in todays industrial environments. 
Tasks such as plotting polar coordinates to 
creole graphic displays of numeric data . . . 
sorting difffirnnl size objects and muling 
these objects to separate containers . . . even 
performing a pr^r^amnieri sequence of 
operations again and again just as robots 
now do on manufacturing Lines. 

Nothing if left oul, nothing b left to chance. 

You get everything you need-4be skills, the coiv 
fidaiee, and the equipment— to led mmpkXdy 
at home with today's robotics tedinntogy 

Step by step, you get the training you 
need to move into robotics last 

You need no prevtout experience lo succeed 
with NRI training, because NRI takes you from 
electronics basics all the way up to the state of 
ihe on in robotics technology. You train from 
Ihe ground up.,, find gaining a working 



See for ynureefi how NRTs hroakthraugh [rain- 
ing can put you at the lieuri of Ihe robotics 
n'Vi jJution. Send loday hr NRTs 1% JObpage, 
lulkrik-jr catalog Ihrd give* you oil the details 
dioul NRTs exciting new training in Robotics 
Technology, plus training in compute etec- 
tronxs* TV/video/audb servicings electronic 
muse lechrvibgy, aecurily electronic^ and 
edw? growiiig highrtedi career hekk 

If the coupon ts missing, write Ur TOE School 
of Electronics, McGmw-lliH Continuing Edu- 
cation Center 4401 Connecticut Avenue 
Washington. DJCSCHDOa 
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BY MIKE ALLEN 



They Call It The Wanderer 



HE FRONT tires on 
my new Buick Regal 
aren't wearing uni- 
formly, and the car wanders 
somewhat as it drives down 
the road. Three different 
alignment shops have told 
me that 1 need to have the 
rear end aligned as well. 
They say that 99 percent of 
new cars are Mice this. I never 
heard of this before , 

What gi ves? Fact or fraud 
on the part of the alignment 
shops? Bud manufacturing' 1 
assembly? 

A,A. FETILLI 
PARMA, OH 



was rare, but even then not 
unheard of. The only adjust - 
meraf possible was to be sure 
the thing pointed straight - 
ahead. 

Modern cars, with front - 
wheel drive, have rear sus- 
pensions that are much 
lighter r often independent, 
and adjustable individually 
for toe-in arid sometime s also 
for camber. They aren r t nec- 
essarily more prone to dam - 
age, but they should be 
checked periodically. Be sure 
the alignment shop has a 
proper 4 -w heel alignment 
rack, so all four corners are 
checked together. 




Ifs not fraud or bad manu- 
facturing. Back when the. mr 
suspens ton of ears was based 
on a solid rear axle that 
weighed 200 -plus pounds , 
and was as s trong as a bridge 
truss , rear-wheel alignment 



Oil Dilemma 

My '8& Suburban nijly gets 
about 1500 miles to a quart of 
oil. which 1 find moat dis- 
tressing. My last CM car, a 
F ?9 Caprice, would go the en- 
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TIP 



A Simple 
Extraction 

We're seeing a lot of engines with 
aluminum heads, and increased 
intervals between tuneups &oih 
of ihoso phenomena make for difficult extraction of plugs— at 
least without bringing lf>e threads out of the heads along with 
the plug. Then you've got big problems. Two things: First let 

(tie head cool off, and 
shrink down before you 
remove or install plugs 
—putting nice new 
(and cold} plugs into a 
hot head will make it 
lough to pull them later 
when Ihey re both the 
same temperature. 

Second; use some 
antiseize compound, 
like Never-Seez or 
Loe-Trte An! i -Seize on 
the threads. Use spar- 
ingly and well away 
from Ifte electrodes, as 
this stud is electrically 
conductive. And use a 
torque wrench to tight- 
en the plug, 



tire distance between oil 
changes without using any oil 
at all h but this thing needs 4 
quarts between the 7500- 
mile intervals, I expected the 
oil consumption to improve 
after the break-iu h but by 
15 h OOO miles, it seems that 
this is what I'm going to get. 
The dealer says this is nor- 
mal h and CMC won't warran- 
ty any repairs, 

LEUOYTHISCIDOUX 
SIOUX CITY; IOWA 



All engines use some oil — if 
they don’t, the oil isn't getting 
to places where it needs to be t 
like upper cy linder walls and 
valve guides. Fifteen hun- 
dred milesiquart is a little 
high , but not excessive, and t 
agree that its not likely to 
change any— up or down . 

If oil consumption on your 
other car was truly npnexis* 
tent p Td be concerned about 
fuel dilution. Oil analysis 
would probably show the 
presence of unbumed gaso- 
line, which would increase 
the volume of oil in the crank- 
case, fooling you into think- 
ing there wasn't any con- 
sumption. 

If your Suburban has an 
otherwise clean bill of health , 
doesn't leak any oil f which the 
dealer should fix}, then don't 
worry. And if you change oil 
at 3000 -mile intervals as 
we*ve been stressing in PAf for 
years, you'll only have to add 
lor 2 quarts between changes 
instead of four or five. 



Play Misty 
For Me 



My 1988 Mazda 6£6 r s air con- 
ditioner blow 9 some sort of 
mist out of the dash vents on 
humid days. This happens 
whether the air limitation 
lever is in the outside air or 
recirculate position. The 
dealer says this is normal. 
Please advise. 

LOUIS J. COR R ADO 
FARMINGDALE, NY 
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Car owners seem to be auto- 
matically suspicious of any- 
thing unusual that the dealer 
describes as normal , but in 
this case the dealer is correct. 
Any vehicle will blow water 
vapor old of the a/c vents un- 
der the right conditions. Air 
cant hold as much moisture 
when it's cooler— thafs why 
there's a tmy to collect mois- 
ture dripping off the condens- 
er fins , and a hose, to dump 
the runoff outside the car. 
Thafs the water you see pud- 
dling underneath idling ue- 
kicles on hot days , 

Ifyousetthe venttorecirtu- 
late p in a few minutes the air 
inside the car should dry out 
some y and the vapor will stop. 

War Whoop 

The radiator fan on my ne w 
Cheyenne pickup makes an 
annoying roaring sound ev- 
ery time it's revved up. The 
dealer replaced the fan clutch 
under warranty, but if any- 
thing; the roaring noise is 
louder than before. The ser- 
vice manager says that it p s 
characteristic of that model. 
Mike, is there anything I can 
do, even at my own expense? 

JOSEPH DANTINO 
WATERRURY, CT 

Fans (and coding systems in 
general) have to he sized for 
the worst-case conditions , 
and that means using enough 
blade pitch to move a lot of air 
at idle^which causes a roar- 
ing sound at higher revs. 

The fan clutch is supposed 
to keep the fan turning at 
close to engine speed at idle or 
at low speeds, but let it tag 
when the truck is moving. Are 
you complaining about noise 
at freeway speeds ( which 
would be abnormal ), or just 
in the driveway (which is nor- 
mal,even if it is annoying)? 

You might try replacing 
the entire fan and clutch as- 
sembly with an aftermarket 
(Ptease turn to page 3S) 
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’■IT'S 

SLIPPERIER 
THAN , 
TEFL ON “ 



WHY BUY A NEW CAR 
WHEN YOU DON'T HAVE TO? 



You've seen the price of new cera.lhsy 
go up every year I Cars get flimsier ... 
prices get higher, ..it never seems la end. 
There are lots of reasons To keep that nice 
car cl yoms on the road as teng as pos- 
sible. 

Nw it's easy to make your engine run 
better, las! longer Just add TUF OfL la 

the crankcase You don't have la shake 
the container c# add an angina Slush Just 
pour It in and drive away. 

Your throttle wiffl gat siky smooth ...ac- 
celeration wil imprcwe. Om customer 
said his car lakes off like a scared rabbit 1 1 
TUFOIL, works wonders I or all known an- 
gina die. It's actually Bipp^riei than 
TfiSbn® (according to a famous US 
govefnnenl laboratory.) 

You'll get astonishingly last starts on 
coW mornings with both diesels and gas 
engines. The Canadian government 
tested TUFOiL at it's cold regions lab. 
They showed lasleF cranking and sig- 
nificant fuel savings with TUFOEL 
l keep getting telephone calls from 
owners of very expensive German 
diesels wanting to buy stock in our com- 
pany They say ihoir diesels are ac- 
celerating like nothing they've ever seen 
betere One sakf hedbesiYl havelodown 
shift any mote on an annoying hill in his 
area 

Your car can have more power like 

mot too 

What about additives that claim to be 
one time treatments that wil! last the lie of 
an engine? WeH L I've been following the 
scientific itetalure on lubrication for aveiy 
long tine. As far as I know, there isn't a 
shied of scientific evidence for such a 
claim. So don't believe kl 



USE Moil 
AND YOUR ENGINE 
WILL LAST... AND 
LAST...AND LAST! 




W ONE B O Z BOTTLE OF TUFOIL 
FOR 30 DAYS OR 1000 MILES 



If you ctonl noties quieiar-srnooiher 
operation, quicker starling .snappy ac- 
celeration. Just send us proof of purchase 
with a note describing ihs year and make 
of your car.We'l refund your money rfTv 
mediately' 

Send for TUFOIL today and prove to 
yourself the amazing increase in your 
car’s performance, i II in |he coupon 
sod ay or call TOU.-FREE arty lime. 24 
hours a day 

1-600-922-0075. ff 

(In NewJarsev. c*tt 20 i -025S 1 10 U 



^ fa yf C&tf 

Engines last longer with TUFOIL. Our 
1976- 476 T-Bird is now at 190,000 mites 
and Furring. 

A bunch of customers' cars have new 
passed 250,000 miles. 

StMKsf month® ago, a nice man I d 
never seen before walked Into my ollice, 
big smite on hte face, set down and said, 
Would you believe 340,000 mites on a 
Tufofi engine?* He want on to rave about 
how wefl Ns engine has been running sfi 
these years I couldn't get m word In 
edgewise. 

It made me very proud. 

Recently, a truck driver called In with 
over 1,000,000 miles on a diesst using 
TUFOIL -Wpwf 

A customer from Vermont added 10% 
TUFOIL to his sticky mechanical traps- 
mission, called In and said ha couldn't 
believe |... , Shitting is like slicing butter 
now ki B he said. 

SAAB owners are writing tetters praising 
TUFOIL in their 'NINES' maga^tea. They 
report spectacular improvements In their 
engines and tranemtealdnsl 

Don't forgot! TUFOIL te the result of 
wer 15 years of research and develop- 
menL The U.S. governmanl has 
awarded lts 6 patents so far. .so have 
Germany, England, France and Canada 

No oiher lubricant even cornea do—. 

One customer pul it nicely when he said, 
'You car hear iL ..you can leal if 4 

PS-Our loyal customers wrote this ad 
lor us Its Ii4l pi lhair cornmerifB I 

lituUt 




FREE Products based on iuf OIL iBchrnjlQE¥. Cfwck 

one with each «rdn of 2 Mh or i gwt, Ch«* Z for wh 

fllHO* 1 Oftf** Vily«( tWiQm Prrwri *3 EH to $9 B6. 

□ TUFOIL Oun-CMI — Super tub! InhRtfML flmoolh MUon 

□ TUFOH Compu-Uabfl — Law viscosity I Or computer 
mechamams 

□ TUFOIL lughming Grease — Easily iftoaiftd QreflSfr Per 
|ri5trurrt*nli 

□ TUFOIL Lubit-B — Genera* purpose, household use 
lubricant 

FREE brochures . 

□ 30 Questions /Answers about TUFOIL 

□ “Fur With Superconductors"— we’r© loading that Field 



rush my TUFOIL order 

□ ONE 0 dz. botllE . . . Ireal one car tor 

Si 4.25 iplus W.M aruppmg and 
handling See money beck 
guaranlae 

D TWO S On bo'tU'OS . Ireal Iwe cars 
lor $25.00 [plus $4 00 shipping 
and handling} SAVE M OO 

D ONE Quart boflia . + . fcwj i 4 van 
lor *34.95 (piii* 14 00 itapping 
and handing) 

□ OWE GALLON . . treat 1* cars tor 

$1 25.00 jplus *6 DO shipping and 
handling-] 

We ship within days! 

■ar* »m -hrgltr beffle pec* BIG SAVINGS 



B Flu o ramies, Inc. PM-79C 

103 Plea&snl Avenue 
Upper Saddle River, N J. Q745B 

Hy c h*e h or money for t la 

Charge my credit 
□ AmEwm 

On$Uo 

Cup DalS 

Supwlwra 



UPS Shipping Address 



□ wu 



Up. 
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All Run Out 

Replacing a brake drum or disc is a pretty slraig htfor 
ward operation — but whether you're replacing a re 
machined piece or jusl putting on a new one, ih&re 1 : 
one vital step. 

Be sure the mating faces of the hub and drum/rolo 
are clean. Corrosion or brake dust trapped betweei 
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n Ibe hub and its mating stir* 




ipfn win wgyijie 

("runout" is the term you'll 
see in the manual), It may 
lake some serious scrap- 
Ing and sandpapering to 
be sure you've got it all. 
Try smearing on S No lay- 
er of antiseize compound 
to prevent a recurrence. 

By the way, the same 
goes for the mating face 
between the rotor and the 
wheel, to prevent runout ot 
the rim relative to the axle. 





CAR CLINIC f( r \H\tt n\ied thun txige SO) 

electrical fan. Thermostatically con- 
trolled, this fan wilt only ran when the 
cootan t is hot enough. It wilt make a cer- 
tain amount of noise then, hut certainly 
less than your present fa n. 

There j even same pleasant fallout 
— when I tried this on my own pickup a 
couple of years ago, my fuel mileage, 
eue/i while tawing a 6000-pound trailer, 
increased almost 1 0 percent. The electric 
fan rarely runs when the truck is ™?u- 
mg, as enough air moves through the ra - 
diatorfrom the trucks forward motion . 

Secret Codes 

1 recently had a problem with ping on 
my 198S Ford Van— the dealer did a 
considerable amount of work, including 
replacing the computer. The processor 
codes indicated that it was defective, 
but the new computer shows different 
codes. \ became friendly with the me- 
chanic. and he showed me how to read 
the codes with a voltmeter, 

I have no way of knowing what the 
codes stand for, since my friend won't 
show me the shop manual. Are they 
some kind of secret? 

CjE It A LD WCJdCtK 
PHILADELPHIA, PA 

Ford's EEC-IV engine management 
computer, like mmt other microproces- 



sor-based automotive systems, has a 
self-diagnostic capability, Whenever it 
sees o problem, it does two things— goes 
into a limp- home mode of reduced en- 
gine performance , and store# a trouble 
code in its internal memory * so a me- 
chanic can look for the problem without 



having to chet.k out every sensor and ac- 
tuator in the engine compartment, H 
even knows when it has an internal prob- 
lem, and calls for its own replacement 
— which is what happened tOy&ur van . 

The trouble codes aren't a secret. You 
eon find them in the Ford Emissions 
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Diagnosis, Engin&'EIectranicft manual, 
Vol ume H, which will set you hack about 
$60 t and is available from F ord. 

Spreading Water 
On Troubled Oil 

1 have a 1977 Chevrolet Coacours with 
(^cylinder engine, and an interior cool- 
ant leak. There's a yellowish fluid with a 
slight gasoline smell in the PC V hose. It 
also collects in the airdeaner h and 
around the PCV valve. 

My father thinks it could be either a 
head gasket or a cracked block. Is all of 
this connected? Is my father right in his 
prediction? 

CHAD STRUNK 
MAPLE GROVE, MN 

/ 1 h ink you may not have a leak atoll . 
The paraffinic fractions in mater all tend 
tocollectin the confer parts of the system, 
like inside the PCV line, particularly 
during the cooler months, These waxy 
substances are yellowish in color , and 
rfepentlingan the temperature, about the 
consistency of thin mayonnaise- Foe no- 
ticed that some brands of oil are more 
prone to this waxy buildup thnn others. 

Coolant leaking into the crankcase 
tends to make all the oil look like mayon ■ 
naise. Oil analysis can tell you if there's 
even a truce of any coolant in the oil. 



Breakdown 

Shakedown 

I'm buying a new can in the next few 
months t and I had one question for "Car 
Clinic* 1 . Is there a break-in procedure 
for new cars? oscar pete rscn 

MOLINE, KS 

Newer ears , whether domestic or foreign, 
are manufactured to much narrower tol- 
erances than your father's Olds ever was. 
A nd the quasiretigmis rite of run n ing -in 
a new vehicle at sharply reduced speeds 
and loads is a thing of the past.. The car 
manufacturers recommend only that ve- 
kiefes be run in □ normal manner for ike 
ftnt few thousand miles. 

Having said that, Til add my 2 cents. I 
agree. 1 wauldn V ask my new car or truck 
to do sustained high speeds t tow a heavy 
trailer or idle for extended periods until 
it has several thousand miles clocked. Fd 
also change the or/ arid fdter within the 
first thousand or so to remove any wear- 
in particles of metal. After that , there's 
no real reason to “baby "you r baby. PM 



DO YOU RAVE A CAR PROBLEM? 

Jn.it nsJt AfiAt' fifhitif it „ Sr'tnf tfUf/ttitiN to 

CsrCtiHie, Fqmfor WritfltASt,, 

Xftt' XV IV&ift itftet* e&nwtt &r 

fititfwrTTf.r wdn'iitftiiftp. prvtdr»i* fA&t or* td'pewmf 
fnierrst wilt de dt'scHtsed in thtr cote m if 



SERVICE UPS 

■ Abnormal front brake wear on '86 
and '87 Taurus and Sable may be 
caused by an improperly adjusted 
proportioning valve. TSB 67-2-9 de- 
tails how to property adjust |he valve 

■ Toyota TSB Vol. VI t INFO-040 de- 
scribes procedures lor repositioning 
the water valve cable clamp on any 
vehicle where warm air is discharged 
into the interior even when the temp 
lever is in the maxim um cool position . 

■ Adding a child seal tether to your 
Chrysler? You can order kits at a 
Chrysler dealer. TSB 23-22-8B de- 
tails coned installation procedures. 

■ 1 986 Mazd as 323 and 626 models 
may experience starting difficulty af- 
ter being shut off for 30 to 60 minutes 
in cold weather. Frosi apparently 
forms on the No. 1 and No. 2 main re- 
lay contacts. TSB 03B-B7-15 sug- 
gests replacing the relay with one 
with weatherproofing, and shows 
how to position and clamp the har- 
ness to keep moisture from entering. 

■ Owners of Mitsubishi 4wd vehicles 
whose 4wd indicator light stays on in 
2wd during cold weather should ei- 
ther shift into 2wd Pel ore leaving the 
vehicle to cool Or try becking up 5 lo 
fO ft, Ih2wd. TSB 07-03-002 
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First, wax yourcar with 
Rain Dance Then wait 
for rain. Even if it takes 
a while. The water will 
still bead. Longer than 
with any other car wax 
Rain Dance. ^ 

The longest 1] 

lasting pro- 
tection you 
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Paste Cat Wok 
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BY JIM DUNNE 



Retooling The Toronado 




T oronatio b mi for fall Introduction with virtually all-new ahwimeiaJ from siwmortwn. 



IKE ITS GM person- 
al luxury ststblemates 
Cadillac Eldorado 
and Buick Riviera, the Olds- 
mobile To ran ado is getting a 
thorough facelift for 199ft, 
in an effort Lo restore 
dismal sales. 

iiM'n approach 
here Ls the same as it 
w r as with the Eldo and 
Lhe ftiv — a substantial 
atretch at the rear uf the tar, 
plus reworked front sheet- 
metaL 

However, with more lead 
time than the other two pres- 
tige divisions, Gldsmubile 
has been able Lo make far 
enure extensive changes. 

Aside from the hood and 
windshield structure, the 
prototype shown above 
shares almost no panels with 



the current Toronado. The 
front-end cap ha* more de- 
tailing, the C-pillar has been 
altered and the stretched 
roar deck has been sculpted 
to add a little excitement tu 
Lhe gamg-away view. 

Although the surface 
changes are extensive, GM 
has no plans for anything 
startling below the skin, save 
for suspension tuning. Power 
will again be supplied by 
General Motor's 3.B-liter 
3800 V6 + pulling the Toro- 
nado through a 4 -speed auto- 
matic tralisaxle. 



An All-New 
Escort 

FoitI is dose to finalising its 
replacement for the hesl- 
se Sling car in its lineup. F or 
the first time since its Entno- 



duction in 1981* Lhe Escort 
will be an all-new car, based 
on Mazda 333 mechanicals. 

The new car has a strong 
family resemblance, with 
sloping aero nose, rounded 
end cap and no grille work, a 
Ll Taurus. It will be offered In 
2- and 4-door versions when 
it debuts in 1990 p and Ls ex- 
pected to be a little larger 
than the current Escort. 

No-Grille 

Cavalier 

Although the J- bodies have 
been an endangered species 



at GM for some time now, 
Chevy's Cavalier shows no 
signs of dropping by the way- 
side, 

Chevy will drop the egg- 
crate grille for its Z24 Cava- 
liers next year in a move that 
imitates the Pontiac Sunbird 
styling. In place of the grille, 
Chevy wall have a solid plas- 
tic panel set between the 
headlights. 

As is increasingly common 
today, the new Cavalier will 
be a bottom breather. Air in- 
take will depend solely on Lhe 
scoop set below the bumper. 

The new design will give 
Z24 an exclusive front-end 
appearance, and add tu the 
overall smoothness of the 
body shape. 

T-BlrdSUter 

Yes, Ford will have a V8 for 
Lhe Thunder bird next year, 
but it Will not be the new 4.G- 
liter V8 reported earl ter. In- 



stead, Ford will install its 
proven 5-liter VH In Lhe 1990 
model. 

This decision marks the 
end of a number of turn- 
arounds at Ford overT-Bird 
|wwer. The V8 was dropped 
from the current Thunder- 
bird — and Cougar — because 
the hood line was too low to 
clear lhe top of the engine. 

Ll lf wu raised the hoodling* 
it would have ruined Lhe 
strongest purl of the T- Bird's 
styling," explained Jack Tel- 
rmck r Ford's styling ace, "'So 
that's why the VS is used in 
the 1989 models/ 1 

But F nrd planned to drop 
In Lhe new VB P with ils lower 
profile, in 1990, thus return- 
ing V8 power to the T- Bird, 
and at the same time saving 
the low-hood profile. 

However, Ford recently 
decided Lhat the nc+w high- 
tech engine should be a Lin- 
(PfrnAr turn fu prupr 




Che^i Cavalkf Z24 w^l qe t new from end for lt90. 





Ma2 da 32 3-baicd Ford Escprl Ej clue Tor mi model year., 
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The challenge was to create a car worthy of 
wearing the Thunderbird wings. The result is 
the most aerodynamic Thunderbird ever. And a 
car with performance to match its looks. 

A responsive liter V-6 engine with 
sequential electronic fuel-injection is standard. 
So is an independent near suspension. And 
there's even the option of founwheel-disc 
anti -lock brakes. 

Inside, Thunderbird achieves a new* level of 
comfort and convenience with increased room 
for five adults and a long list of standard features, 
including air conditioning, power windows and 
an electronic AM/FM stereo. 



it all adds up to an automobile t hat 's inn juresstve 
even by Thunderbird standards. The 1989 
Ford Thunderbird. 

Transferable 6 -Year/ 60 , 000 -Mi I e 
Powertrain Warranty 

Covers you and future owners, with no trans- 
fer cost, on major powertrain components for 6 
year s/ 60 . GOO miles. Restrictions and deductible 
apply. Ask to see this limited warranty at you r 
Ford Dealer, 

Ford Thunderbird 



There’s never been a car like Thunderbird. 

And there’s never been a Thunderbird like this. 
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coin exclusive for at least a year. So the 
5 liter was resurrected for the 1990 
model. 

Yes, the hnodlsne will be changed tn 
accommodate the & liter. Prototypes for 
1990 V8 models have a Yi-im rise in the 
center of the hood that dears the top of 
the engine and still keeps the hood line 
relatively low, 

Reatta Disappointment 

Reatta is one of the best of the afford- 
able 2-aeat cars y oil'll find on today's 
market. But the Buick standout has not 
been the market success GM envisioned 
— even though forecasts were relatively 
modest. 

Expecting up to 20,000 sales per year 
when the car was introduced early last 
year, GM officials have seen the Reatta 
fall far short of that goal. Earlier this 
year it was selling at an annual rate of 
just under G7(W 1 with a 140-days 1 supply 
(inv entory ) in dealers" lots. 

Latest word is that Buick has shut 
down rbe Reatta assembly center for a 
week's "vacation" and to tool up for pro- 
duction of a convertible model. 

What happened? More competitors, 
Ls one explanation. And in Reatta's price 
range — $25,000 to S3D,000 — the buyer 
bank is limited for 2-&eaters r 

Still, Reatta is not the sales disaster 



Cadillac Division is experiencing with 
the Allante. The Cadillac superluxury 
convertible is selling at a rate just under 
half that of the Reatta, also far below 
GM's sales projections 

Diamond-Plated Cars? 

Diamonds arc forever, nr &o the adver- 
tisement claims And that's why GM is 
taking a dose look at the possibility of 
using diamonds, or more precisely dia- 
mond coatings, in its cars and machines 
of the future. 

GM researchers are trying to develop 
a process of diamond coaxing aimed at 
making wear surfaces last longer — per- 
haps forever, at least in terms of a ma- 
chine life. They are starting with the 
discovery in recent years that diamond 
film can bo grown in the laboratory 
without the high pressures found in nat- 
ural diamond development. 

The trick now is to grow diamonds 
that will stick to a metal substructure. If 
successful p diamonds can replace some 
heal treating in high- wear parts like 
camshafts and bearing surfaces. 

Soviet Progress 

Soviet, car development has come a long 
way in recent years. One example is the 
new look in car warranties. 

‘"Fifteen years ago," reports one Sen 



viet official, “we delivered our new cars 
with a small tool kit and a selection of re- 
placement parts/" 

That was the warranty. The owner 
was on his own. Nqw p however, the 
warranty is closer tp measuring up to 
world standards. It covers six years for 
body corrosion and two years for me- 
chanicals and chassis defects. 

One reason for the changes: The Sovi- 
ets are selling more cars to the West, 
and hope to open LLS. dealerships soon. 

Cam a ro/FI rebird Delay 

GM appears in no hurry to get its next- 
generation Camaras and Firebirds in 
production. Once scheduled for intro- 
duction in 19 92, the exotic new models 
will be delayed until the 1993 model 
year. 

Changes in body materials — from all 
plastic to part steel— and slow engine 
development are the reasons for the de- 
lay, This is the second setback for the 
midprice sporty models. Three years 
ago a plastic-bodied, front- wheel-drive 
design was scrapped. At that time it 
was conceded that, in sporty cars, rear 
drive was the best way to proceed. If 
the front-drive plan was still in effect, 
the new Gamaro and Firebird would be 
ready for introduction later this 
year, IK 




HIDE THAT CORD! 

Tangled, loose electrical cord lb messy, unsightly and unsafe. 
PJtiB. it robs you of valuable counter mpum and gets in the way 
while cleaning. Now you can hold excess wares off counter tops 
and flours neatly, easily and inexpensively with Cord- A- Way. 
This simple space-saving device, made of strong molded plastic, 
coiljfi up te 8 ft, of electrical cord, or 10 ft. of phone cord out of the 
way. No cutting is nocosajir y, and cord length is Instantly 
adjustable to be made longer or shorter. The excess cord is 
stored inside the safe, patented double action reel and will not 
unspool by itself, You'Ll use Cord- A- Way for lomp#, masters, 
radios, blenders, T.V.'s, telephones or sny appliance having a 
small electrical cord Tho Cord -A -Way comes as a set of & in 
your choice of White, Clear or Brown to coordinate with 
practically any color scheme i Please note: Each set of 6 ean&iMfi 
of 1 cs lor only}, And since it measures only 3" in diameter, ifs 
barely even noticeable. Each set of & Cord- A 'Ways is just $9.M 
plus $2.00 for shipping, handling and insurance (total. S1 1.95 
each sett 

HOWTO ORDER: Send a check or money order \ no cash, please} pay- 
able eo H,M. SPECIALTIES for $1 l,« for each Set of 6 Cord- A- 
Wayfsj you want ( J9-95 + 52. for shipping, handling insurance), 
On a separate piece of paper, include colorfe] you desire, and be 
slirt 10 PRINT the name and address, including ZIP code, ihal you 
want the Cord-A-Way(s) seni to. Please be sure to include Lhe de- 
part me fit code shown below. Send your payment and your order irt- 
fonnatiDn id: 

H.M, SPECIALTIES, Dept. PMAW079; 

P.0. Bex 1117, Radio City Station; 

New York, NY 10101 

(Sorry, wo cannot handle Canadian, foreign or C.O.D, orders.) 
Please allow 30 days for delivery from our receipt of your order. 
Wo ship vie United Parcel Service wherever possible. Overseas 
orders will take up to six weeks by Parcel Post. 

the Hears! Corporation 250 W, 55 St.. New York. NY 10019 





Homeowners! Gardeners! 



There's nothing like having your ow'/i 
unlimited supply of water! I'd like to 
show you how you can get it yourself -- by 
drilling on your property with the amazing 
Hydra-Drill, You can probably finish the 
well in just one weekend, and install the 
pump and tank the next one. 

Save Money! 

Let me send you absolutely FREE a complete 
information package full of pictures, descriptions, and 
prices of the equipment There's even a fully-illustrated 



Say Goodbye 
to Expensive 
Water Bills 



-with Your Own 
Easy-to-lnstall 
Water Well System* 



Remember the Drought? 

Need water for your lawn and garden when the city 
says NO WATERING? Tired of paying mice for 
your city water — once for Ihc water itself, and then 
again for the sewer charge? 

Be Water Independent with 
your own water well system 
you install yourself! 



Yours FREE: 

* "How To..." booklet 

# 33 rpm record 

& Complete info & prices 



booklet called "How To Drill Your Own Water 
Well" , and a recording of a half-dozen folks just Like 
yourself from all over the country who have drilled 
their own wells and saved a lot of money! 

Expert Help Available 

You'll also find out about our Toll-Free Consulk 
mp Service , It's a DeepRock exclusive! If you have a 
question while you are actually drifting the weft, you 
call a special number to talk with a drilling consultant 
for on-the-spot tips. 

Then, when you've finished the well, we can help 
you select exactly the pump and tank you need, and 
show you how to install it. In fact, if you have a video 
tape player, a complete instruction tape will answer 
most all your questions. And the tape comes free with 
your pump. Anything else you need - call the toll-free 
number! 



FOR FREE INFORMA TION PACKAGE 

Call Toll-Free 

1 - 800 - 333-7762 

(Ask for Operator 7160| 

Or Clip Coupon- mnd Mall TdOb v 

" ~ — TaCTOR Y*D t RE cT """ "" " 

71 ea Anderson Road 
Opelika. AL 36003-0001 

□ YESi I may want IP drill dm my property flush 
FHEE INFORMATION PACKAGE inducting I he 

. booklet, record and* pt 

□ Alio. «nd infoimaiien pnri prion on your wt* pumps 
and ranks Ha OtHigal'Onl 
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OLD HOUSE RESTORATION 



BY BOB VILA 



Outdoor Living Space 




H RE ATING an out- 
door entertainment 
area la one of today's 
most popular home improve- 
ment projects. Often called 
outdoor living rooms, these 
spaces provide a place for 
family entertaining or just 
plain relaxing. 

Although decks are a com- 
mon item today, they art also 
a relatively modern struc- 
ture and, in moat caaea p 
aren't appropriate on a re- 
stored period home. For 
many of these old houses, 
adding a patio or a gazebo 
may be the most authentic 
way to go. 

Several factors must be 
carefully considered when 
adding either of these out- 
door living spaces to a period 
home. These include the 
physical qualities and charac- 
teristics of the space and 
place, as well as the kind of 
entertaining you plan to do 
there* In addition, you'll be 
better off working within the 
confines of the land and exist- 
ing landscape. 

The Importance 
of proportion 

When studying the propor- 
tions of a building, the rela- 
tionship between the amount 
of solid wall apace ami open- 
ings or voids ilike doors and 
windows J on its face is taken 
into account. The construc- 
tion materials used, as well 
as colors, textures, size and 
scale of all facades and deco- 
rative elements, are also con- 
sidered. 

The key h to keep any add- 
ed structures in proportion 
and scale with w hat already 
exists. For example, if your 
house has a porch and you 
want to build a gazebo near- 
by, the elements and propor- 
tional composition of the 

Contributing Editor Bab 
Vifa is host of public tetevi- 
. lion's "This Old Mouse, " 



porch are important. How 
tall anti long is it? What types 
of railings, if any, are used? 
What's the spacing like be- 
tween the porch columns? 
Are they fancy or plain? All 
these things should be con- 
sidered when choosing or de- 
signing the gazebo sn that ti 
complements the house. 
Obviously, a professional 
is trained to pick up these 
types of things quickly. Hut 
the average Layperson, if he 
or she has some examples to 
follow and has a good eye for 
design and detail, can usually 
tell what goes and whai 
doesn't. 



You want to avoid, at all 
costs, adding a structure 
that's out of pmporL hm with 
what r s already there. IlTI 
show up right away, spoiling 
the visual composition of 
your property. 

The type uf use this out- 
door area is geared for is also 
important. Will it be used for 
active or passive activity? By 
this, I mean do you want a 
place to sit and sun yourself 
in the backyard and play 
cards or board games or do 
you want a space suitable for 
parties and dancing? 

All this should come into 
pi Eiy when designing your 



outdoor space— if you plan to 
use it for mure formal func- 
tion* you don't want a lot uf 
informal features. 

Patio pointers 

Since most folks in the 1 8th 
century didn't have the tei- 
riure rime that we do now. 
adding an outdoor patio area 
to home* built in this era ls a 
20th-century concession to 
modern living* <Rack then, 
most planned outdoor spaces 
were usually considered do- 
mestic workyardsA So r even 
though It won't be an authen- 
tic re-creuL ion, adding a patio 

f PJf iw t u nf ht png* J 
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Save Gas, Save Engine with ‘POLY’ 

GUARANTEED LOWEST PRICE (sec details below] 



fuDj 

ingp Mctlon'f«dtulng 



The Secret i* “Poly" 

"PoSy" is short for polytetraDudroethy- 
1 ene ITFEl* the slipperiest substance 
known to man. ( 1981 Qttfa wa * Book of 
World Records]. Ftlrolon Corporation 
makers of SUck 50, Invented a way to 
permanently bind this slippery Chemical 
to your engine with one treatment Just 
one quart of Slick 50 can reduce engine 
friction, increase gas mileage and horse- 
power and reduce engine operating 
temperature, causing your oil and engine 
to bist longer... plus It reduces metal wear, 
defraying costly overhauls. 

Y*ar* of Tooting and Use 
Have Proved It True! 

Slick 50 has been thoroughly tested In 
Independent laboratories and out on the 
mad: 

The Maroh/April 19S2, p. 35 issue of 
funnier Dlf«if magazine stated, 
“Slick 50 does reduce engine heat and 
ordinary wear, and our Informal tests 
Indicate that It will Improve gas mileage 
by about 2 or 3 miles per gallon” 

One of the country's no#t mpeotad 
rwtrch Institutes reported applying 
a powerful ultrasonic deaning process to 
a Stick 50 treated engine and were sur- 
prised at its permanence. ‘'We actually 
expected the Petralon Slick 5GTFE Resin 
coating to also be removed, but later 
found It was still there." 

TUV. a German testing laboratory with 
credentials every bl L as prestigious as our 
Underwriters Laboratories tested Slick 



50 In 1986. They found substantial 
increases in both gas mileage arvd horse 
power. Their tests showed that these 
gains were due to a reduction in friction. 

The Fe4erml Aviation Administra- 
tion has fully accepted a similar product 
for aircraft— SUck 50 Aircraft Alston 
Engine Tiratment (FAR *33,49). This 
FAA endurance test simulated 1400 



hours of engj ne use 
The power technology laboratory at a 

let ding ■outhweetom HlliTtFfi^ 

stated. "Slick 50 does Increase horse- 
power and decrease fuel consumpLJon in 
tests done at the university." 

The 8p*» Slmttle CohinbU U9CS the 
chemical "poty^ In Its gears and bearings 
because it is the only chemical lubricant 
which can withstand the heat and cor- 
rosive elements of space. 

Perhaps most dramatic of all Is a tor- 
lure test overseen by the Automotive 
Serf Ice* 6—09 toe Fvumtwwmim and 



shown on W7VE television. Three care 



with 75,000 to 129 jD 0 miles on them were 
treated with Slick 50 Sbc months later 
the oil was drained from each vehicle, and 
the cars driwn without the oil plugs for 
about a half hour. The water temperature 
never rose and the engines sustained no 
apparent damage 




K'> Eaijf to Treat Your Engine 

A few minutes before oil and filter 
change, add the fhuh jqu get 

fm with each order to clean out the 
engine- Let the engine idle for 5 minutes. 
Then drain the oil. change the filter and 
add the proper amount of oil less one 
quart- Add one quart of Silrk 50, drive 
for 30 minutes, and leave It In the crank- 
case for at least 3.000 mites the engine 

operates, the oil carries the "Poly" 
between the parts where It Is burnished 
into the pores of the metal 

Only Om Treatment Necessary 

Its permanent so you do It only once, 
not each time you change oil One quart 
of Slick 50 will treat all standard 4,6 and 
8<yUnder gasoline and diesel engines. 

Works with Most Oils 

Slick 50 will work with all petroleum- 
based oils and all synthetics compatible 
with petroleum-based oils with Ihe excep- 
tion of graphite oils. However, once an 
engine la treated, you can go hack to a 
graphite type If desired. 

4 Ways Slick SO 
Sav«t You Money 

Your actual percentages may vary 
depending on your driving, vehicle con- 
dition. weather and geographic location, 
but no matter what your conditions. Slick 
50 can: 

1. Increase mileage 

2- Increase horsepower (small economy 
cars and large RVs really need this) 

3 Reduce operating temperatures, thus 
increasing the lubrication and life of 
the oil and engine 

4 Minimize or eliminate costly overhauls 
by reducing engine wear 



Up to 90% of the engine wear on a car 
can be caused by lubrication starvation 
sms experience when first started before 
the oO begin* to circulate. Slick 50 can 
dlminabe this problem for I*** than the 
coat of two tub of gu. 

Slick SO Will Not 
Affect Your Warranty 

Slick 50 is suspended in an excellent 
grade of petroleum oil which meets or 
exceeds every manufacturer's engine 
warranty requirements. In addition, this 
oil carrier an American Petroleum lnstl 
tute service class! fl ca Lion SF-CC-CD. 

There 1 ! Ho Risk with 
Our Money Back Guarantee 

Use Slick 50 for 3000 miles. Ifyou don't 
notice an Improvement In engine perfor 
mance, return ynur invoice with a short 
note telling why. for a prompt full 
refund — no questions asked 

Profit from Selling 
Slick 50 Yourself 

Here's an opportunity to make hand- 
some profits. Having such solid test 
results from major institutions make 
Slick 50 easier to sell than many other 
products- Free dealership Information Is 
sent upon request 

GUARANTEED LOWEST PRICE! 

If at time qf purchase you have seen Slick 
50 advertised in a current magazine at 
a lower price, we will beat that price try 
32.00 per quart. 

For purchase Or further Information 
call toll-free 1 'BOO- 5 25-06 24, ext. 7 (In 
California 1-B0Ch233“9559) or send to; 
Progressive Energy Corporation, 255 
South Bent Avenue, #B2, Dept. PM7B9, 
San Marcos, California 92059. 

Yh, I want eo improve my car's performance 
and save my engme — mah me risk free; 

□ Ore Slick SO at $39.95 + $4.00 shipping anq 

handling, cua rcatmerai m m t% t« 

□ Give me tree shipping and handling for tny 
order of 2 or more at $39-95 each. 

□ Check □ C.Q.D. D Visa/ MasterCard 

Card i 

Exp. Dale 

Name 

Ad dr ess _ , 

(Give street address if possible hu UPS delivery? 



City State Zi p 




ftqgreatfue En&vvCorjyorBtion 



255 South Burn Avenua. *02, Dept PM75Q 
Sen Marcos, California 52063 
CALL NOW, TOLL FREE 1-BOO-52 5-S82J 
IN CALIFORNIA, TOLL FREE 14O0.233.iSH. 
1'ian Piue’HeA'a Erwifl, Cvp. 
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can be done tastefully to keep within the flavor of the era- 

Keeping in mind that any added space should follow the scale 
and design of the structure, it stand & to reason that outdoor ar- 
eas on very old homes should be plainer than those surrounding 
later, more ornate Victorian houses. A patio should reflect the 
simple composition , straight lines and rectilinear organization 
of these early buddings. Using native stone or rocks, like blue- 
stone, field stone, shale and slate, keep the shape simple and in 
line with the structure of the house itself, Design the patio so it 
follows the outline of the house on one side and the natural con- 
tours of the Ian d on the other. 

Like everything else, patio design became more fanciful and 
elaborate in the Victorian era. Homes of wealthy owners may 
have used imported stones and more geometric, fanciful patio 
designs. The landscaping itself became more ornate, with 
ponds, fountains, walkways and garden walls. The more tradi- 
tional or common Victorian homes used simpler materials and 
Layouts, again keeping things in tine and proportion with the de- 
sign of the house itself. 

Gazebos today 

Gazebo® became papular in this era and w ere often found in Vic- 
torian gardens. Again , the structure must be kept in proportion 
with the scale and composition of the house to be a successful 
addition. Fortunately for owners of old Victorian houses, gaze- 
bos are making a comeback * There are prefabricated, easy-to- 
assembte gazebo kits available today, like the one shown on 
page 22, made by Vbcen Hill, Main St * Glveran T PA 19&20. All 
the materials needed for the gazebo’s construction are shipped 
to your site and simply bolted together. If you can't find exactly 
what you want from a manufacturer, you can always choose a 
fairly simple design and have a local carpenter customize it with 
Vktarian'jstyle mill work and lattice panels. 

Another alternative is to build the floor (and sometimes even 
the roof} your Keif then order the other modules, like the posts, 
banisters and fretwork- This will be cheaper than going the 
complete prefab route and having all the materials shipped to 
you. There are design books available, too, that feature several 
different gazebo styles. Using one of these plans, you can also 
opt to build it yourself or hire someone to do all or part of thb 
work for you. What you decide to do depends on your level of 
carpentry expertise and your budget. Of course T the cost of this 
project is d ependent on the type of wood you use. 

Working with the landscape 

One of the biggest mistakes 1 see old - house owners make t when 
trying to tackle a project like this, i e noL realizing whaL an im- 
portant part the composition and color of the surrounding land- 
scape has on the success or failure of your completed project. So 
before you decide to add a patio or gazebo to your property, 
there are some important points to consider. 

One of the main things you must be aware of is the topo- 
graphy of your land. Flat ground is relatively easy. But if 
you've got some slopes and changes of elevation across the 
yard, you must be careful, especially when laying a patio, that 
you don't disturb the natural drainage of the land. You don't 
want to create hazards, like forcing rainwater to run toward the 
house. Another thing to keep in mind Ik the importance of the 
plant material you've already got back there and work with it, 
not again®! it. For example, if you've gat .some nice flowering 
shrubs ar specimen trees , make sure yaur patio or gazebo is 
constructed in such a way that it highlights, rather than de- 
tracts, from those. 

Color, too, plays an important part in all this. I f you're adding 
a gazebo and have lots of flo weri ng trees and shrubs, choose one 
made of cedar or redwood that can be stained a neutral color. 
But if your landscape is mostly evergreens and nonflowering 
shrubs, it may be better to finish the gazebo with a color in the 
same family as the house. Each situation must bo evaluated and 
j udged visually to discern what works best. VM 
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m THE PROTECTION YOU NEED 

Protect you r home wrth AT&T's Security System TOC « 
cu atom designed lor the right level of wireless protec- 
tion lor youi family and pfoperty The self-monitored 
System offers a variety of protection services, amt is 
professionally installed Free brochure. 

MO DECK CARE 

Wolman® Deck Cate products help raslore and pro- 
tect against harmlul eMecI of water T wo torochures de- 
scribe product line- "Treat your deck to a longer life," 
and “Treat your deck to the rich warmth of natural 
wood, "Free 

W1 ABOVE- G HOUND POOL CLEANER 

Kreepy Kraufy VacMan™ Automatic Pool Gleaner was 
designed specifically Tor cleaning flit button above- 
ground pools. Product pamphlet highlights its advan- 
tages. Including True random- pattern coverage tor 
mom etfeclhredeinang. Free 

002 BOATIH GS PG RTlNG ACCESSORIES 

Davis' 24-pag0 gofer catalog is full of useful and unique 
gear and instruments for power and sail boating. Plus 
hunting, diving, fishing and camping products. Free 

603 STRAIGHT SHOOTING 

Browning presents Its 1999 hunting and shooting cata- 
log. 1 95 pages filled with custom guns, shotguns, ri- 
fles, pistols, gun cases, accessaries, knives, videos. 
Includes clothing too— outerwear, underwear, shirts 
and pants, gloves, and boots. $2. DC 

m PERSONAL WATER POWER 

Bombardier introduces The 1989 Sea- Duo Persona! 
Watercraft , with Semi- V hull design , seats two people . 
1 2-page color brochure gives details, and specs Free 

m OUTDOOR SOUND SOLUTION 

The all weatherproof Omnispeakerfrom Paramount 
Pidures Corporation, distributed by Tripod Interna- 
tional. is the Outdoor Sound Solution. Omnispeafcer 
has 100 Watt Capacity, awatarpioql bass speaker and 
a Motorola piezo tweeter ihat can be planted in the 
ground. Fully Illustrated brochures, including in- 
ground installation. Free 



m ENGINE LUBRICANT 

Slick SO. a TFE re$in engine coating , is designed to re- 
duce engine wear at start-up. while improving horsa- 
power, increasing gas mileage, reducing toxic 
emissions, and lowering engine temperaiure by reduc- 
ing friction. Brochure gives details. Free 
607 HIGH PERFORMANCE SUSPENSIONS 
Rancho Suspensions presents its 64 - page 1969 oll- 
r&ad and sheet suspension catalog filled wilh shocks, 
stilts, springs, stabilizers, anil-sway bare, urethane 
components and accessories lor fight trucks and 
sporf/utility vehicte$. $3.00 

606 TABU AND CHAIR SUPPORT 

"HowTo fteinlonce Tables And Charra" pamphlet Irom 
Stanley features simple ways to reinforce wobbly la- 
dles and chairs with low cost hardware. Free 
m SMALL STORE OUTBUILDING 
This stone-sheathed utility shed fills the bill for both 
town and country gardeners who need more room. 
Plans Consist ul Tour 1? k 22-in. drawing sheets, ada^ 
tailed 6-page instruction manual, and a complete ma- 
terials Fist from POPULAR MECHANICS. SI 8. 50 

610 POWER FOR ALL 

Brochure on full line of Honda Power Equipment, in- 
cluding fawn rnowers, riding mowers and lawn trac- 
tors. a utility tractor. generators, pumps, fillers, 
outboards, power canters and snow throwers. Free 

611 FINISHING TOUCHES 

Tips on Wood Finishing 30-page brochure indudes de- 
tails on beautifying and protecting new wood, plus res- 
toration techniques lor old wood' Many wood protects 
ire outlined stag- by-step, with over 60 photographs 
plus color charts from Mrnrwax Co. Free 

612 SPACE-AGE LUBES 

Progressive Energy's brochure features automobile 
lu brlcams that reduce eng me temperature and i notion , 
thereby increasing HP and performance. Also works in 
differentials, transmissions and gear besres Free 

613 UPHOLSTERY TRAINING VIDEOS 

Verano Upholstery brings you s com pitta course 
filmed in their shop. These Ewo hour tapes will take you 
step-by-step through the procedu res of recovering f u r- 
nrtuf e , auto , and marine seating. Learn at home at your 
own pice. A manual on starting and operating am up- 
holstery business is also available. Brochure explains 
ill Free 



ill IIFET1 ME FINISH 

Beauhly and protect your automobile. Liquid Glass 
would like to introduce you to their Liquid Glass no- 
wax auto polish and their Connoisseurs Choice leather 
and vinyl protectant 0-page brochure includes i nlnr- 
mal wn, testimonials and samples II , DO 

615 GUIDE TO INSULATION 

Owens-Coming 'o comprehensive 32-page Homeown- 
er's Guide to Insulation features the latesl government 
recommendations and tips on maximizing energy sav- 
ings. upgrading existing Insulation, insulating consid- 
erations (or new room additions god when building a 
new home. Free 

BIG INSTANT CONCRETE 

Nomix 111 PoslSet Instant Post Hole Concrete takes the 
time and mess out ul working with all day setting con- 
crete. This quick-setting concrete needs no mixing and 
no tools. Brochure explains all. Free 

617 JNGROLJ HD POOL CLEANER 

Kreepy Kiauly® pool cleaning system automatically 
vacuums your ing round poof everyday, and eliminates 
hand vacuuming Product pamphlet compares Kreepy 
Krauly's 3 -year warranty with other automatic pool, 
cleaners. Free 

BIB POLISHED PROTECTION 

Polyshteld Products introduces the quality quintal-five 
P inducts ihat protect and beautify the exterior and inte- 
rior ol your car, boat or plane Brochure describes Po- 
lyshield's cleaners -and polishes in detail. Free 

Eli POPULAR MECHANICS HOME HOW-TO 

II you're wondering about tackling any of these do-it- 
your sell projects . . hanging wall piper, mounting 
new lighting, tiling a wall or floor, wiring a plug, muting 
plaster, working with glass; or mafgr remodeling, re- 
pairs, construction, then this book is for you ! Ea^-to- 
lollow Step-by-step instructions with over 3 .ODD 
illustrations and photographs. 129.95 

62D BRING WARMTH AND BEAUTY HOME 

Give your home a special warmth, beauty and open- 
ness. PPG Industries' 8- page brochure describes how 
windows made with Sungafe coated low-E glass offer 
superb thermal performance while adding a special 
warmth and openness to your home. Free 
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Barnstorming With Buick 




H S WE'VE been hear- 
ing fur a couple of 
years now p Buick ha* 
rededicated itself to the 
buiMing-^and, hopefully, 
selling of — "Premium 
American Motorcars, 1 " 

As a general mission 
statement, that's hand 
to argue with— very 
lofty, without being 
pompous, Unfortu- fj 
nately, when it 
comes to interpret- 
ing "Premium 
American Motor- 
cars" in cold steel, 

Buick hasn't been 
quite as successful. 

Without putting too 
fine a point on it. sales 
over the past few years can 
be characterized as tiisap- 
pointing, and a lot of clever 
guys have been wandering 
around up in Flint trying to 
figure out just what a Buick 
ought to be. 

However, while there'* 
still some uncertainty on this 
particular question, we- have 
a couple of reasons for he liev - 
ing that Buick is about to 
turn the corner on the image 
issue. We've seen some of the 
thoroughly appealing Hu teks 
that the division will he 
bringing to market a couple 
years down the pike. And 
more recently h we had an op- 
portunity to play with some 
of the powertrains Buick 
may be planning to offer e ven 
sooner. 

Firebird follies 

To sample its future power- 
train dimensions, Buick in- 
vited us out to Firebird In- 
ternational Raceway, In 
Phoenix, for n day of tire- 
smokin' and general evalua- 
tion of some rather 
interesting variations on cur- 
rent themes 

The roster ran from mild to 
wild, with a low-boost turbo- 
charged Reatta, a high -boost 
turbo Heat La„ a rear- drive 



v 









Ejrperimc-ntjJ rear-dnve Reatta is powered by fluick i potent 
24 54^ Regal Grand National turbo Vb | right Jl 



turbo Reitta, a super- 
charged Regal H a rear-drive 
turbo Regal and even a tur- 
I bn charged Eiectra Estate 
Wagon. 

Thai may sound like a 
I pretty mixed bug, but we 
quickly found a significant 
1 commonality once the bonds 
were popped open. Every 
one of these concept hot rods 
is powered by GM's corpn- 
nilem*) 3.Mter Vli engine, 
all equipped with some sort 
r if force- feet Li ng aj jparat us . 

Critic's choice 

Although we consider it an 
unlikely bet for production, 
since the basic car is very low 
volume to begin with, our fa- 
vorite in this entertaining 
lineup was the rear-dri ve 
Reatta turbo. Not only does 
this setup improve the car's 



handling, which is quite 
good even in standard- 
issuc front-drive trim, it 
also gives it a distinctly 
meaner appiearance. re- 
plete with fancy extensions 
lo the nicker panels and air- 
dan] t plus a power bulge in 
the hood. 

The bulge dues in fact cov- 
er substantial output— 245 
hp at UUO rpm, 356 Ib.-ft. of 
torque at 2HOO, A sUrck 3800 
Vfi, by way of contrast, 
makes 335 hp at 4800 rpm, 
and 210 tb. -ft, at 2000. 

That's a healthy hump in 
propulsive potency, und us 
you'd ox peel, it gets the 
ft nat La down Ihe straights in 
a hurry. Getting to 60 
mph takas 7 second*, 
which is about 2 sec- 
onds quicker than the 
standard Reattn, ami 



the quarter-mile comes up in 
14.6, almost. 2,5 seconds bet- 
ter than the garden- variety 
edition. The rear-drive turbo 
vemun is also capable of Mfi 
mph fial out, 15 mph better 
than the .stacker. 

These numbers are even 
more impressive when you 
realize that the cobbled- to- 
gether roar-drive Rcatta 
nut w eighs the production 
version by over 500 pountb. 
tipping Lht: scales at a pon- 
derous 3900 pou nda. 

The plauiible$ 

Much as we liked the rear- 
drive ReaUa turbo, we view 



the front-drive versions as 
more production likely, and 
of the two of them, the mild 
version is much the more 
plausible. 

With boost dialed back, 
t he 3800 V6 makes 280 hp at 
5100 rpm and 260 Ib.-ft. of 
torque,, enough to hustle the 
surrounding sheetmetaJ to fiO 
mph in 8 seconds and through 
the quarter-mile in .IS flat, 

The ri ■ is some torq u e-steer 
penally for all this muscle, 
but it's not nearly su pro- 



RegaF rear-drive wa anoth- 
er concept car that gat the 
G.N, engine treatment, 
Buick aba shewed a super - 
tftarged front-drive model. 
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nuunced ra its* in the higher output ver- 
sion. 

With boost running as high as 16 psi p 
this one matches the hp of the Reatta 
rear-drive, although torque has been 
held back to 300 lb. -ft. because the auten 
matic transaxle simply can't handle any 
more than that. 

Straightahead performance is similar 
to the rear-drive version, but straight- 
ahead is something that requires real 
concentration to achieve when the 
throttle b cracked open. Getting all that 
power onto the ground and maintaining 
decent driveability still seems to be be- 
yond current front-drive technology. 

Regal concepts 

Like the Jow-honst front-drive Reatta, 
the supercharged front -drive Regal 
struck us as falling into the realm of the 
distinctly passible. 

Output here Lb pretty much identical 
to the mild Reatta turbo, falling short 
by 20 lb, *ft. in the torque department, 
which makes everything about even 
since the Regal Lb 200 pounds lighter. 

The supercharger as by Eaton, and 
Buick had to fabricate a new intake 
manifold to accommodate it. The only 
other modification required was new 
pistons, yielding a compression ratio of 
£L0;I, which was the e.r. for the entire 
test fleet. 

At this level of output, the super- 
charged Regal did 0-60 in 8 seconds and 
the quarter-mile in 16- This may not 
flatten your nose, but it dusts the stock 
Regal by about 2 seconds in each catego- 
ry. More important, the supercharged 
3.3 is smooth and quicker in response 
than any nf the turbocars. 

The rear- drive Regal turbo would 
have been called a Grand National just 
one mode L general. ion ago 1 and the inter- 
cooled turbomotor propelling it bears 
strong similarities to the old Grand Na- 
tional power-plant What that means is 
gobs of output — 245 hp at 4400 rpm and 
355 lb. -ft. of torque at 2800, the same as 
the rear-drive Reatta turbo. 

Since the rear-drive Regal is 500 
pounds lighter than the Reatta, it's a 
half-second quicker to 6(1 mph, though 
quarter-mile times are identical. 

When it came to challenging Fire- 
bird's rather peculiar collection of 
twists and turns— this is a difficult road 
course Lo love — the Regal didn't fare 
quite as well as we'd expected, which 
may be due to insufficient development 
time on the chassis. In particular, the 
rear suspension seemed to want a bit 
more work, although we have to think 
the potential is there, since it was adapt- 
ed from the Corvette. 

1 1 was also interesting to note that for 
all its production improbability t the Re- 
gal rear-drive was the only oLher car in 
this group to get significant exterior 



cosmetic attention. In this case, the 
houd received a slightly raised center 
section, wsth small Ion vers at the rear, a 
modification that lends a distinctive 
look to the ear's profile. 

Behemoth with boost 

How do you make over two tons of steel 
and wood grain move from 0 -60 mph in 
just over 5 aecnnds? Of course. J List add 
horsepower. 

Ruick r s Advanced Concepts Group, 
which handled all these cars, simply 
pulled the Estate Wagon's stock 5.0-11- 
ter VE and stuffed in yet another of its 
3.8 V6 turbos, this one in CNX tune. 
With turbo and intercooler, this engine 
makes a whopping 328 hp at 4400 rpm, 
with 4 10 lb. -ft . of torque, 

Substitute a 337:1 final drive for the 
stock 2.93, and you've got a rig that'll 
give Mom and the kids the hole shot at 
every stoplight from here to Woodward 
Avenue, wire wheel a and automatic 
transmission notwithstanding. 

Chassis modifications include heavier 
front and rear antiroll bars, stiffer 
shocks and quicker steering, and the 
wire wheels wear very serious tires: 
255/dQVR - 1 5 Goodyear Gatorbacks . 

It all adds up to much more fun-to- 
drive than you’d ever expect in an ultra- 
traditional 4300-pound American 
station wagon. But it's hard to take this 
fleet-footed mastodon seriously, be- 
cause of all these concept cars, this one 
is least likely to see a showroom. 

Portents 

Which brings us to the question of what 
will make it into future Buick show- 
rooms. Although it would be a mistake 
to rule rear-drive out entirely, it's un- 
likely that we>e going to see this for ei- 
ther the Reatta or the Regal. 

While it would probably be easier 
—and hence cheaper — to tool up for 
rear-drive Reatta production, owing to 
the flexibility of the Reatta manufactur- 
ing techniques, the car’s low sales vol- 
ume wouldn't seem to justify such a 
move. 

The Regal, on the other hand, has the 
sales volume but not the manufacturing 
flexibility. Which means the investment 
would be difficult to justify here, too. 

However, there is certainly a mes- 
sage in these hotled-up V6 engines. 
Buick is casting about for ways to bob 
ster a rather anemic image, and one of 
the traditional ways? of doing this m 
autodom Is by Finding more hp. 

Both ReaLta and Regal have been 
criticized for languid performance, and 
a little dose of turbo wouldn't hurt ei- 
ther of them. 

If we were gambling men, we'd be 
willing to bet that turbocharged ver- 
sions of both these cars will show up in 
your Buick store. And soon, m 
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AUDIO 



Fingertip 

Control 



BY FRANK VfZARD, Contributing Editor 




ECONOMICS 
is a big word 
that isn't in a 
lot nf dictionaries. But 
if you're an electronics 
designer, then ergo- 
nomics is a word that 
you canape]) backward 

and forwEtrd. 

Ergon djujcs deter- 
mines where and how the 
controls are placed on a piece 
of equipment. Equipment 
designers have lo ask them- 
selves questions such as: 

■ Are related controls 
grouped nearby one another 
so that they will be easy to 
operate? 

■ Are the buitoriH si^ud so 
an average man euh get bis 
finger on them? 




The Ecffpse auto»und system 

■ Do people prefer pushbut- 
ton or rotary-dial volume and 
tuning controls? 

■ Are multiple-function but- 
tons too confusing? 

Mo where Ls gEiod ergonom- 
ic design more important 
than in a car audio system. 
This Lk because you a re sup- 
posed to be able Lo Operate 
the controls of the hi-fi gear 



use* Touch ■ sens Jtlve control l 

without taking your eyes off 
the road. The control panels 
of cassette receivers and CD 
players are the electronic 
equivalent of Braille texts. 
For safety's Rake, they have 
to bo read with your fingers. 
For the moat part, equip- 
ment designers have treated 
the issue with good inten- 
tions and varying degrees of 



Indoor Antennas; AM Gets A Helping Hand 



Our most recent piece on ajv 
Jennas (“Audio,” page 66, 
April '89) puled in a lot of re- 
quests for Information on AM 
radio antennas. Now, AM ra- 
dio fans looking to pull in dis- 
tant broadcasts can gat some 
technical assistance courte- 
sy of two unique indoor an- 
tennas. 

The newer of the two Is the 
ARC {Amplified Receiving 
Component) from Parsec, 
The ARC [£130} is designed 
to boost both FM and AM re- 
caption, bul il is I he unit’ s AM 
capability that makes it novel 
Parsec claims the ARC 
will provide clear re- 
ception ol AM signals 
from more than 1 25 
miles away. 

The ARC measures 
3.75 * 17 x 10 in,, runs 
on AC power, and con- 



nects lo your receiver s 75- or 
300-ohm antenna input IL 
has four controls. One is a 
tuning knob that operates j usl 
like a radio dial. An AM Angle 
control allows you to rotate 
the antenna for the beat 
orientation. The antenna's 
bandwidth can also be ad- 
justed between narrow and 
wide Lastly, the gain control 
helps regulate sialic levels 
The circuitry ts designed by 
Larry Schott, an engineer 
noted for his innovations in 
radio reception, Call Parsec 
at (302)651-9189 for the lo- 




Panct i ARC antenna boosts AM as well « FM. 



cation of the nearest dealer. 
Less expensive at $44, the 
Omnipotent antenna for AM 
traces Us origin to Alaska’s 
North Slope, where oil-field 
workers hungered for contact 
with the Lower 43 
The Omnipotent, a tire- 
shaped object 1 1 m. in diam- 
eter, is simply placed next to 
your radio and Euned lo the 
desired frequency No con- 
nections are required: By 
working on the principle of 
mutual Inductive coupling, 
the Omnipotent boosts AM 
reception by a factor ol 75 
times. 

The Omnipotent is 
available through the 
Herrington catalog, 
telephone [603} 437- 
4939, Herrington otte rs 
a 60-day trial period for 
Ehe product 



effectiveness. Gener- 
ally p though, we're 
asked to commit to 
memory the layout of a 
control panel — as if we 
dan’L have anything 
else to think about* 
You might get tactile 
notification that your 
fingers have found a 
button, but you really must 
rely on your memory to recall 
its function. That's okay if 
you're an ex-Green Beret, 
and can assemble a rifle 
blindfolded. Civilians gener- 
ally haven't hat! Lhat kind of 
training. Thin means most of 
us are taking our eyes off the 
road some who re along tht* 
line. 

Groping for buttons might 
be something people can do 
while parked, but it’s defi- 
nitely not a good idea while 
the car is in motion. One al- 
ternative to button-groping 
under consideration by sev- 
eral manufacturers is the 
timch-sensitivfc screen. 

Alpine, for example, re- 
cently exhibited a concept 
car utilizing thus technology. 
A complete audio/video 
entertain meat system, a 
CD-ROM based navigation 
aystem, and a rear-view 
monitor as well as all other 
electronic functions of the car 
are accessed via a touch-sen- 
sitive screen. Interestingly, 
installation nf the gear is 
actually made simpler — de- 
spite the fact LhaL a CD play* 
er, DAT player, cellular 
phone, security system, 
AM/FM tuner, Super VHS- 
C video cassette recorder, 
and a color television are ui- 
f Fiewr here fopnjf 
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Let A Kreepy Krauly Pool Cleaner 
Keep It That Way Automatically 



Far Aboveground Pools 
The NL*W Kreepy Krauly Vac Sfei i " 
Designed Bpt'cillcdfy levr 
obi (vnyr nirwf. Ha! bottom pools. 



( h/er M K l.( X N J p< h ih miters wortdwi de lei a Kreepy Krauly pool-dean ing system clean tlveir 
pout. Autui nut itiilly. Day sifter day Year ,Jitr year. So, if you're led up with hand vacuuming 
ynur pool or the constant repairof other automatic cleaners, step up to n Kreepy Krauly... 
[lie best pool-cleaning system in the world Period. 

Unlike others. Kreepy Krauly has fewer parts lor Jess repairs. No exlra pumps or 
plumbing are required, TT»ere are no hags to empty' so you’ll never have to clean the 
cleaner. Better still, whether your ptx>i is ingratmd or aboveground. new or old. there's 
a Krcep\ r Krauly lor you. 

Start keeping vuur pool clean and simple... nic 
Today. Call toll free 1-800-222-6841 lor die m^ nrrrV mr 

Kreepy Krauly dealer nearest you . St _ 

For lagrtivad Pools 

TheorieinaJKreep)'Kr<iti!y. _ 

The only automatic pool cleaner SV5T EM 

The best pool-cleaning system in the world. Period. 
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eluded in the car. All of the components 
are linked te the central control unit by a 
standard connecting eable. 

The Alpine concept ear represents 
the type of system the company intends 
to sell in the next decade. In many ways, 
the Alpine car is reminiscent of the ap- 
proach adopted in the Buick Riviera, Ori 
a smaller .scale, L hough, LuUch-bensiLive 
screens already are being used by 
Eclipse and Technics, 

These two car stereo companies uti- 
lise Louch-sensitive screens in different 
Ways . 1 n the Technics CQ- REJolU I (£700 ) , 
the touch-sensitive screen solves a clut- 
ter problem because it can control a tun- 
er. cassette player or an optional CD 
changer. As you switch among the dif- 
ferent modes, only the appropriate con- 
trol designations appear on the screen. 
Some universal controls— volume, tape 
eject, power, loudness, clock, dimmer 
— appear as buttons, and are not part of 
the screen display. 

Commendahly, the touch-sensitive 
screen of the CQ-R&550 allows controls 

for each of three different modes to be 
grouped cleanly and clearly together. 
Unfortunately, the number of controls 
in each mode is too numerous for simple 
operation. 

In the tape mode, for example, 3 1 pos- 
sible functions are arrayed on the 



screen. With no tactile differentiation 
between each function, it becomes very 
difficult to operate the CQ-R9 mO with- 
out looking at it. 

A more interesting approach to the 
use of touch-sensitive screens is evident 
in the Eclipse EQZ-200, The EQZ-200 
actually utilizes L wo separate touch - 
sensitive screens. The larger one {a the 
far right of the faceplate changes,, aL the 
touch of a finger, Lo give you a video- 
game-like display of either a graphic 
equalizer, a spectrum analyzer, the cur- 
rent radio station, or tape indicators. 
Touching the upper right portion of this 
screen illuminates a digital clock. 

To the left of the faceplate, under- 
neath the cassette door, is the second, 
smaller touch-sensitive screen. Mostly, 
this screen serves as a handy volume 
control. All you do is slide your finger 
back and forth across the width of the 
screen to regulate volume, A function 
button in the lower left-hand corner of 
the faceplate changes the screen into ei- 
ther a balance or a fader control. 

Like the Technics CQ-KBSSfi. the 
larger of the two touch -sensitive 
screens solves a dimer problem in t hat 
each of the multiple elements of the unit 
can be adequately > lisplayed. The small- 
er screen is more viable as a blind man's 
control , pj nee you cun hear whatever al- 



terations you make. The EQZ-200 dues 
have its share Ilf buttons but they are 
easily found by tracing your finger 
around the unit's perimeter. 

At a lint price of £1350, the EQZ-2D0 
should have a fine ergonomic design. 
The EQZ-200 also has a lot of other fea- 
tures, and superior performance, that 
help justify the price tag. Ergonomics 
alone shouldn't bust your bank account. 

Audi Audio 

Bose hay. teamed with Audi tn produce 
the first acoustically designed, factory* 
installed car audio system over to be of- 
fered as standard equipment in a 
German automobile. Based on a teat 
drive, it’s a wonder the German carmak- 
ers haven't caught onto the pleasures of 
autnsound before this. 

Available with the Audi 200 series, 
i, he system uses the by- now familiar 
Rose simplified speaker modules in com- 
bination with a modified Rlaupunkt cas- 
sette receiver. While Bose is reluctant 
to put a power rating on any of its sys- 
tems, thin oneia about the equivalent: of 
2tMl watt - 1 hrough imnnels. inter- 

estingly, with the introduction uf the 
Audi system. Rot*e hui> become more 
forthcoming about particulars. 

Bose amplifiers, for instance, differ 
from most in that a patented 2-state urn* 





plifier design is used instead of the more 
conventional Class K design. In a Class 
B design h ininsislorti control the power 
flow on a continuous basis. By contrast, 
the Base amplifier operates by rapidly 
switching on and off. This switching 
takes place at a faster rate than any 
changes in the audio signal, so the music 
la not adversely affected. The 2-state 
amplification doesn’t generate as much 
heat as Claes R amplifiers do. So the 
large heat sinks characteristic of Class 
R amplifiers are noi necessary, This 
means the amplifiers can be much small- 
er then normal 

Packaged with each amplifier Is a full- 
range loudspeaker. Two 6 * 9-in, mod- 
els are installed in the rear deck. Two 
4 speakers sire housed in a ported 
enclosure and installed in the lower part 
of the front doors. The front speakers 
are enclosed to enhance bass output. In 
the rear, the trunk acts as a speaker en- 
closure:- U ncnclDKed speakers generally 
lack deep bass. 

While the Bose speaker, 'amplifier 
modules are the voice uf the system, the 
Blaupunkl cassette receiver is notewor- 
thy because of its ergonomics. Controls 
are grouped in related dusters around 
individual raised mounds. For example, 
the four radio presets are grouped to- 
gether on one mound. Your finger can 



then slide off the mound in any of four di- 
rect ions for the appropriate preset. 
Other functions are similarly grouped, 
making the unit fairly easy to operate by 
touch alone . 

Although Bose might go about things 
somewhat differently than moat, its 
techniques yield nothing but positive 
results in the Audi 200 we evaluated. 
Sound quality was generally excellent 
although we did encounter some rare in- 
stances of muddmess in the bass re- 
sponse — a smalt complaint that would 
be praise for many other factory sys- 
tems. Bose and Audi seemed well 
teamed. The Rose system is also avail- 
able as an option in the Audi 100 series. 

Meanwhile, more hi-fi companies con- 
tinue to develop alliances with car com- 
panies. The latest are Nakamiehi and 
Pioneer, who will be supplying compo- 
nents for the Toyota Lexus, A Nakami- 
chi system will appear in the more 
expensive LS4Q0 P while a Pioneer sys- 
tem will appear in the ES250. Compact 
disc players art optional in both cars. 

Toys Of Summer 

When the weather is warm you're mure 
inclined to bring music outdoors, 
whether it be a personal stereo dipped 
to you r belt or a large r , portable system 
for parties at the beach. But away from 



an AC outlet, you s d better be conscious 
nf how good your batteries are. 

The first step toward getting the 
most out of batteries is in make sure 
they are fresh when you buy them. Late 
last year, Du raced became the first bat- 
tery manufacturer to put an expiration 
dale on its most popular alkaline batter- 
ies, u policy that is fast becoming an in- 
dustry standard, 

Duracell recently passed on some tips 
on how to keep batteries lasting longer. 
For example, lower mg the volume on 
music systems can double battery life, 
eince amplifiers arc among the biggest 
power eaters in audio. Motors also eat a 
lot of power— but there's no benefit to 
slowing down a tape transport. Howev- 
er, Duracell notes that newer personal 
and portable audio systems function 
with greater efficiency than older mod- 
els, due to improved electronic designs. 
Studies show that 90 percent of audio 
devices now r operate with only a medium 
drain of 100 to 800 milliamps of current 
on the power source. 

Du race il also recommends that you 
clean battery contact surfaces, and re- 
move batteries when not in use. Finally, 
don't carry batteries loosely in a purse 
or pocket, as batteries can be shorted 
through contact with coins, metallic ob- 
jects or each other, Mi 
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For Heavy Duty Climbing, You Need A Batteiy 

That Can Keep OnTmdtin' 




Eveready*Stiper Heavy Duty Batteries. 

All the power you need to make the wheels roll. 
At a price that isn't heavy duty. 
Eveready* Super Heavy Duty Batteries. 

They Work. For You. 







Part boat, part bird, this new ground-effect 
vehicle will speed you over the water. And 
you don't need certification to operate it 

BY TIM COLE. Science/ Tech nology /Aerospace Editor 



L OCAL guides call it The Back 
Country* may bp the "nether- 
eat" of fishing's nether re- 
gions. But this dutch of islets 
and outcroppings spattered aL ran- 
dom throughout the Bay of Florida is 
also where the fish are, Snappers. 
Jacks. Bone fish. Tarpon, They con- 
gregate at the end of a punishing S- 
hour journey by center-ennHub boat, 
through infrequently traveled , dan- 
gerously shallow waters. Just getting 
to the fish, let alone getting the lines 
wet, is an ail-day affair. 

But nn this particular day in the 
summer of IKK), we're compressing 
the Lime anti distance between fishing 
hole and frying pan with a flying fish 
of our own — an airfoil boat designed 
to traverse great expanses of water 
with unheard of speed . range, carry- 



ing capacity and com- ^ P* ototyp* n* 
fort. We’re at the ««kpttjit*o»ju 

controls of a flarecraft, a new kirn! of 
flying machine that bridges the exist- 
ing technologies for traveling over the 
water and through the air. 

A revolutionary ground-effect ve- 
hicle built in West Germany and 
scheduled to enter the G.S> market 
next summer, the flarecraft (lies on a 
dynamic air cushion just off the sur- 
face of the water, like a swan or a peli- 
can. Hovercraft, also relying on the 
ground-effect phenomenon, have lift 
engines that furnish a static air cush- 
ion. Flarecraft fly much faster and 
more efficiently using far simpler con- 
struction and propulsion. The pres- 
sure created by the flarecraft r s 
patented wing shape captures and 
compresses air against the water (or 



!rafl jhirra A German Lake-. Its single-place 
have room for two l>n a future version. 

mud bank, or shoal, or coral reef) , 
which, augmented by the natural 
forces of aerodynamic lift, levitates 
the craft in a highly stable, usually 
swift sca-akimming flight- But you 
can't really call it flying, because the 
wing remains in a at- mi stalled condi - 
tion: Hence the term flu redraft, a 
word that developers hope will join 
the lexicon of transport along with 
trains, planes and automobiles. 

In truth, according to aerodynamic 
designer John Roncz — creator of the 
airfoils for Burt R u tan’s world-gir- 
dling Voyager and Beech craft Star- 
ship I — a flare craft is a technology 
that borrows from boats in slow- 
speed displacement mode, and air- 
craft, when it flies over the wavetops. 
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M Airplanes are getting too expen- 
sive wh en you consider costs of opera- 
tion, let alone the costs to certify. 
Boats are heavy, uncomfortable in a 
seaway, and hardly fuel efficient. 
Ground-effect technology in these so- 
called flare craft has so many advan- 
tages over all prior methods of mov- 
ing across water. '" 

Like many other visionaries, Roncz 
foresees a time when flarccraft will 
economically replace the kind of 
large-scale hovercraft that link Eng- 
land and Europe. 

N I can wee huge flarecmft carrying 
cargo across the Earth's oceans. 
Right now, there are no real obsta- 
cles/" says Rancz, 

The drawing board 

Although Ronez's vision need not 
await enabling technologies, organi- 
zations with the required funding and 



drive to harness the ground -effect 
phenomenon haven’t materialized 
—until now. 

Entrepreneur Bill Russell of West- 

P jrt, Connecticut recently founded 
larecruft Cnrp. to exploit ground-ef- 
fect technologies. The company has 
entered into an agreement tu market 
a 2-place recreational flarecraft, 
which will be produced by Messer- 
schmitt subsidiary Rhein- Flugzeug- 
bau(RFB) outside Dusseldorf. RFB's 
technical director, Hanno Fischer, is 
currently evaluating power and con- 
trol issues aboard a prototype called 
Airfish II, the engineering test bed 
for the 2-place production machine 
that the team has tentatively dubbed 
Airfish ML His test tank’ the sylvan 
waters of Lake Baldeney. home of the 
K-nipp family dynasty, 

"Ground- effect craft are a whole 
new transportation system/ 1 Russell 
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confidently asserts- 
"We're just seeing the begin- 
ning of it now, but the advantages' 
in terms of payload, fuel efficiency, 
range and comfort are dearly there."" 

Best of all, Russell says, flarecraft 
are not considered aircraft. Accord- 
ing to a recent F A A ruling, the craft is 
incapable of free flight in federally 
controlled air space. It depends on the 
ground to achieve the ground effect 
pressure necessary to create the dy- 
namic air cushion. Indeed, according 
to Educe, the ground-effect craft's in- 
duced drag increases with altitude, 
making sustained high-level flight 
impossible. 

''The environment in which It would 
operate would be more similar to that 
of a .surface vessel," according to the 
FAA's Boy ton-based John Markunas. 

Russell ts banking on that ruling to 
introduce the freedom of flight to po- 




me West German government subsidised X-l 1 3 and X-1 14 to teat 
the mNItaiy applications of ground effect Trie X-l 13 wai s 
tent cr-fustldge trimaran design. The catamaran X- 1 14 jyffered a 
reduced payload. Qeiignen reverted to the trimaran desJgn for 



the ultralight AJrflih I. The end remit may be a fTarecrafi 
commuter verson, The furure commuter, envisioned by Flarecratt 
Corp. and Germany's &FH concern, wuurd be an S-pasacngcr 
design with enough room for cargo, too. 
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tential flarecraft devotees. He 
hopes this introductory craft — in- 
tended for recreational use on the 
nation's waterways — will lead to a 
series of larger flarecraft for com- 
muting, general transport and com- 
mercial cargo hauling. 

As currently planned, the produc- 
tion 2-place flarecraft will be 34 ft, 6 
m. from nose to tail and have a wing- 
span of 20 ft. Folding wing] ets will re- 
duce the beam while the vehicle is 
moored. The main wings are remov- 
able for trailering. 

Fischer is currently experimenting 
with a90-hp horizontally opposed 4- 
cy tinder Hirih engine aboard A Irtish 
II, Air fish III will likely carry a 615 -hp 
liquid-cooled ftotax that will be 
clutched to a small jet drive for slow- 
speed maneuverability in congested 
harbors. A maximum payload of 550 
pounds is envisioned , which would be 
comprised of two passenger s 1 their 
baggage, instrumentation and fuel. 
The sport flarecraft will be capable of 
a 300-mile range at a cruising speed of 
72 mph. 

Four-point harnesses will restrain 
the vehicle's dual occupants, who will 
enter the craft over the bow through a 
windscreen hatch and descend to the 



cockpit via a series of 
molded fiberglass 
steps. Diverg- 
ing from the 
conventional, the ground-effect craft 
will have no stick and no rudder ped- 
als. A single steering wheel will link 
Airfish lira control surfaces — twin 
rudders on the twin vertical stabiliz- 
ers aft 1 and twin rudders on the craft's 
pontoon- mounted wi aglets port and 
starboard, A single throttle posi- 
tioned boating-style cm the crash pad 
to the left of the operator will power 
the flarecraft onto a plane. Once a cer- 
tain airspeed is aehieved H Airfish III 
will go airborne without any deflec- 
tion from the controls. Once in ground 
effect, the flarecraft can be banked 
into tight turns, and throttled back to 
cruising speed. 

,l Wp can fly five times faster than a 
ship at half the power, 1 ’ Fischer pro- 
dainn*. "Airfish J, our previous test 
bed, achieved IfiOkm/hr. after we 
throLtled back to an effective shaft 
output of only 15 hp. ” 

New efficiencies 

The real advantage is in the tradition- 
al aerodynamic value of lift to drag. 
It's not uncommon for an airfoil boat 



like Airfish Lo achieve an L Lo D ratio 
of 20— the most highly efficient free- 
flying aircraft achieves only 15, 

"The dynamic air cushion caused by 
ihe flarecraft flying over the water 
also gives automatic stability/ 1 Fi- 
scher says. il The closer you come to 
the ground, the more dense the air 
cushion becomes. The vehicle conse- 
quently develops more air loads on 
the wing surfaces and more height- 
sustaining pressure. You achieve a 
kind of equilibrium status and you can 
fly hands off close to the ground with 
peak efficiency.” 

For all its futuristic implications, 
Airfish II IV roots go hack to the early 
h 30», when a Finnish Innovator em- 
ployed ground effect to move a heavy 
sledge across a series of frozen lakes. 
A tractor-mounted propeller engine 
supplied the motive force, augnu s ril- 
ing the air cushion beneath the craft. 
Soon, the rudimentary vehicle mani- 
fested a destabilizing pitch- up at high 
speeds— exhibiting a pesky glitch 
that would plague future ground -ef- 
fect efforts. The Finnish solution: 
Trail a ski to counteract thin rather 
unhealthy tendency. 

German aerodynamirist Dr Alex- 

fflglltol tOp<lQ€ 



TOMORROW'S FLARECRAFT 

The 2 -Ml ftarccraft ithedMed for introduction In the summer of i?9G. will Incorporate the 
Llpplsch flarwjft dferign refined by designer Kamo Fischer [right] of ftheln-Hugieugbau. 
A A5-hp liquid-coaled Rotu will power the vehicle, which also Jnc&rporam a small jet 
drive for dow-ipee d maneuweratjl I lly, 
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T HESE are America's beat- 
selling bread-and-butter 
cars, midsize wfsrkhurses 
that take the kids to school* 
Mom to the store* Dad Lo work — and 
the whole family to Disney land. The 
things that are really important are 
everyday things: Will all the grocery 
bags fit in the trunk? Does it have the 
niggiKinosa to rack up 20.000 miles a 
year a_s a husy family's only car? 

But there's more to life behind the 
wheel than day-to-day scurrying. 
Ami while these sedans aren't intend- 
ed to be high-performance machines p 
the best of them are surprisingly fun 
to drive. Even after commuting to 



work all week, they're still good 
enough to lure you out on a Sunday 
rooming drive* just for the fun of it. 

We spent a full [lay driving back-to- 
back loops over a driving- for-fun road 
near Los Olivos, California. We spent 
more time on freeways from Los An- 
geles to ISanta Barbara, and split an- 
other day between Willow Springs 
International Raceway and Low An- 
geles County Raceway performing 
our standard track testa. 

We packed in four adults and a 
trunk full caf camera gear and luggage 
for short trips, and even brought 
along a 2-year-old to try out the baby- 
seat convenience of the back seats. 



We made sure thal one-third of our 
test crew were women, because wom- 
en are primary drivers of the family 
car. In other words, weVe lived with 
these sedans just about the way the 
average American family would. 

Toyota Camry 
Deluxe V6 

Unanimously, the nine men, four 
women and haby girl of our test crew 
prefer Toyota's Camry VG, The 
Camry isn't the prettiest nor the most 
stimulating to drive. But beneath the 
Camry's innocuous bodywork is a 
very competent, comfortable, high- 
quality automobile . 

Like every car in this group, the 
Camry is front-wheel drive, in this 
vase with independent struts Front 
and rear. Under the hood, the Camry 
has a terrific 4 -valve a-per-eyli nder 
2.ii-literV6. 

Toyota is famous for quality, and 
there's narv a ripple, gapped seam or 
misplaced thread. The interior is se- 
date, but seems like the interior 
from a more expensive luxury se- 
dan, with high-quality materials, 
excellent color coordination, and 
chair-height Mercedes-like buck- 
et seats. There's plenty of mom in 
the back seat for a 6-footer. 

The ergonomics are excellent, with 
controls that are both easy Lo figure 
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out and easy to use, four big white -cm- 
black analog gauges and an excellent 
driving position. Driving the Camry 
is a delight. The V6 revs to a giddy 
7000-rpm redline, and is capable of 
hauling this car to surprisingly high 
speeds. 

There's virtually nothing we'd 
change about the Camry, although 
our test crew wasn't exactly seduced 
by its conservative styling. Even at 
the racetrack it's responsi ve and pre- 
dictable , fast and fun. And in every- 
day driving, it's superb. 

Almost unbelievably, half the cars 
in this test cost more than the Camry 
Vti's$L5 p 76E. For our money, there's 
no better buy in a small family sedan, 

Honda Accord LXi 

However, there are certainly other 
cars that could be called just as good , 
ami the Honda Accord is dearly one of 
them. The Accord ha* been the Stand- 
ard of excellence since Honda invent- 
ed this class in 1976, Today, it's been 
massaged to the point where it's one 
of the most sophisticated small sedans 
ever built. For example, by using a 
double A-arm suspension front and 
rear, stylists could draw the hood line 
almost down to the tires, to improve 
visibility and aerodynamics. 

The Accord interior is significantly 
larger than the Gantry's in cubic feet. 
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BEST SELLERS 



But it feels smaller. Indeed* the Ac- 
cord feels like a much smaller, sporti- 
er, more “to&ttabte^ car. 

Like the Camry* the Accord posted 
midpack performance at the race- 
track. Obviously, the feel of a family 
sedan is more important than abso- 
lute track n umbers. And the Accord 
feels terrific The steering is firm and 
positive, the handling is neutral, and 
the little 2,0-liter Four revs easily. 
Unfortunately, you p U find yourself 
shifting down a gear on hills the 
Camry conquers in high gear. 

Our test car was upholstered in a 
tasteful checked cloth that gives it a 
very upscale* ritzy feeling. Even the 
trunk is well finished off. The driver’s 
ergonomics are excellent* with con- 
trols and gauges that put you at ease 
immediately. The seats have good 
wide and lumbar support for spirited 
driving and the 5-speed gearbox is 
easy to shift , 

If the Accord is ho good, why didn't 
it win this test? Well, the Camry feels 
more solid and substantial to us* more 
comfortable and* well* effortless. 




CHEVROLET 
CORSICA LTZ 



Realistically* though* many people 
may prefer driving the Accord to the 
Camry. There's more interaction be- 
tween driver and machine, so it's 
more fun. That illustrates the differ* 
ing corporate philosophies of Toyota 
and Honda. Toyota builds compe- 
tence — Honda creates fun, 

Mitsubishi Galant GS 

However, if driving fun is a priority* 
you wont want to miss a test drive in a 
Galant This is a real sports sedan, 
with a staggering list of high-tech fea- 
tures. The GS version we tested uses 



a microprocessor and sensors to tune 
the air-spring suspension and vari- 
able shock absorbers. lt r s not a true 
"active" suspension* but certainly one 
of the most high -tech suspension de- 
signs of any sedan currently in pro- 
duction. 

The Galant shines at the track. Its 
68.5-inph slalom speed is the highest 
we've seen in our testing of small pas- 
senger cars. The slalom is designed to 
test suspension control in transient 
handling, empirical evidence that the 
high “tech chassis really works. 

The engine is a 2.0-iiter Four with 
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MANUFACTURER 

MODEL 


PRICE: 

LIST- 
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ENGINE 

DISPLACEMENT 
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ENGINE 
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Ctiovrokt Coriita LTZ 


51 3.725 


L4QHV 
173.1 ■'2837 


10O^4?OQrpm 

iso it j ■ 3ecKJfpm 


Irani 
bg« i 


3 j speod 

auto 


103.4 

2525 


1B3.4 

4656 


B&.l 

173t 


F 55 .0-1416 
fl:55 3' 1404 




Dod^ Spirit ES 


S 12.405.' 
514,438 


l_4 SQHC Turbo 
152.5-250B 


1 50 P AflOO rpm.’ 
1BC fed 2000 rpm 


Irani/ 


5 -speed 
manual 


103.3. 

2622 


101. £■ 
4600 


60.1 r~ 

1729 


F:S7.S'14S9 
H :57.£'i 452 




Ford Tempo GLS 


£10.073 
M2. 1*5 


L-SOHV 
140 3-2307 


lOOl.ii' 4400 rpm 
130^2200 tprh 


Tram. 

Iront 


5 speed 
fflfllUifll 


904 

£536 


177.0 

44^4 


60 3 
1734 


F 54 0 1303 
Fi 67 6 14G! 




Honda Accord LXi 


S 15,920 
Si 6, 1 65 


L4SOHC 12V 
H6.&195S 


120@5800»pnv 
1<S @4000 rpm 


fcmv 

Irpnt 


5-ve«d 

manual 


102.4- 

£599 


179,7 

4552 


*7 i 

mi 


F.56.3'14B0 
R.S0 1.1475 




Hyundai Sonata QLS 


S9696 

Sl3,r«l 


L4SOHC 

l«J«M1 


110#4S0O(»iti 
130 @3506 rpm 


IfOrt-l. 

Irons 


4-BpMU 

4ula 


104 3. 

aws 


164.3, 

4676 


66 9 
1749 


F.5” 3 1454 
R:S6 7 14.10 




Mazda 62CLK 


513,199 
Si 5.447 


L4S0HC 
133 MW 


11O@470Ofpm- 
130 @ 3006 rpm 


l^on-v 

Irons 


4rjpead 

auio 


101,4.' 

2674 


170 3. 
4553 


66 6 .' 
leaa 


F 57 3- 1454 
FL:57 7/1 4«G 




Mitsubishi Galant GS 


515,289 

516.673 


L4DOHC16V 
121 0-1997 


136 i? 5000 spm 
lS£f|:-6D00rptfn 


Front 

Iron! 


5-speeti 

manual 


162 4 

2509 


103 9 
4660 


657 

1093 


P 67 6 (439 
R.57 S' 1460 




Mlsman Stanza QXE 


512,199 

516,738 


L4SOHC 
120 *'107* 


94(S520Qrpm' 
114@£0OQ rpm 


Pratlt' 

Irani 


4- speed 

auio 


1004 

2549 


T7T.Br 

*514 


66 ,6' 

1686 


F:57,5 1453 
R 57 5^*69 




Oktimobil# Cutlass Calais 5L 


511. MS 
£i S.eW 


L4 DOHC IfiV 
14U3S300 


150 wl- 5200 fpm 
iWl+QQO rpm 


ricmt' 

Irani 


suip 


103.4 

afi« 


176 6, 
4530 


567 

1$33 


F 55 6 1411 
R55JH01 




Peugeot 405 5 


Si 

£10,1*5 


L4SOHC 


iTOlffiawrpm. 1 
120@4250 rpm 


(rant 

Irani 


5-speed 

manual 


105 ,b 

2868 


T 77.7 
4511 


6 ?.£' 

1716 


F:56 7‘l*33 
H 50.4/1431 




Subaru Legacy L 


512,006' 

$15,506' 


Fien-4 SOMC i6V 
134.2 2200 


ISO #4&00iran 
161 0 5300 rpm 


Irpm 
J r ont 


6 -spe^d 

manual 


103.0 

2663 


17B.0* 

4510 


67 0 
1701 


F 56 1 1424 
R 56.1 H24 




Toyota Camry Dfrlun* VS 


S14.I06 

115,762 


VG DQHC 24V 
15292507 


ISaaGGOOjpm 1 

t5S@4400rfHn 


Front' 

Iron! 


5-speed 

manual 


102 .6- 

2602 


1B2 1 
*e£3 


S7.a-' 

1700 


F:5B.il«0 

n 57 1 / 1*49 




Volkswagen Jo tip Carat 


St5,l4Q 

£15,535 


L4 DOHC 
tOS.S 17B0 


105 0 -5400 rpm, 
1 1Q0 3400 rpm 


Irdrlt 1 

Irani 


5spcn§d 

manual 


917 . 3 . 

Z470 


171 7 
4353 


86. t 
1675 


F 66 3 1429 
R 56 0 1421 





fc E*ti mated 

1. Besi speed sensed utiile weaving ifrrough cones placed irvfcne. i w ft apart, speeds prenraie mpe* pd iransieni response 



62 



POPULAR MECHANICS* JULY IW? 






NISSAN 
STANZA GXE 





n ' — “ 






/ £ „ 




^ 1 — i* 




IPr — ” 


^^00 1] 


r i * m 




' ► Su 1^- 



dual counterrotating balance shafts, 
double-overhead cams and four 
valves per cylinder. It’s neither as 
powerful nor as smooth as Toyota's 
Vi>. hut its nervous energy and raspy 
exhaust note are perfectly in keeping 
with i He Galoot ’« spin ted and sporty 
personality* 

Computers are used in control nut 
only the suspension, but the variahle- 
iissist steering. We couldn't tell much 
difference between Normal urd Spirt 
suspension settings, hut these high- 
tech details typify virtually every as- 
pect of the Galant, from 4- wheel disc 



brakes — A US riptiomil — in high-zoot 
sound system. 

The Galant stylists have carved a 
lot of visual interest int n the body and 
interior. It's mm re dramatic than the 
Canirv, though perhaps not as sup his- 
t tented as the Accord, The t|m era er- 
gonomics are particularly well 
tli«*iig lit out. with si nice fat steering 
wheel, big gauges and logical place- 
ment of controls. 

Brit tom line, the Gukuit is a -l-dnnr 
sports dll' that's always ready fur ac- 
tion. It’s all a matter of personality. 
Compared to l he conservative perfec- 



tion (if the t !amry and developmental 
polish of the An-orri. the Galant GS is 
high-tech brash and sassy. 

Mazda 626 LX 

Mazda’s (J2B is the most ttupidar Japa- 
nese ear in Germany. It's easy to see 
why. From the outside, it has the 
same rounded shape as a 3-series 
BMW or Scorpio, sort of a prettier, 
more delicate version of the same vis- 
ual themes lined on the slightly larger 
Toyota Camry. 

inside, the ti2fi Hus a dash with a 

’ /'ffUJai ^I F'Ff fn J Jfjj 
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Ofd-bike buffs restore the gleam to snazzy 2-wbeelers 



and recapture a streamlined piece of therr lost youth. 



BY NORMANS MAYER5QHN, 
Contributing Editor 

T HE PE DAYS, you’d be ;iii 
exception to the ink if there 
wasn't a long list of personal 
childhood artifacts that you 
wish were never discarded. Electric 
trains, cun i if bunks. baseball cards, 
maybe even your first car — all have 
become su precious that in most cases 
we can hardly afford to replace them 
just to satisfy a nostalgic longing. 

Of course p back when w e were 
growing up there was never time to 
look any direction but straightahead. 
It only seemed natural that when 
some! h ing as i m pt i rt ant as a Hew bicy - 
ok was acquired, the old one hat I t*i 
go. Fortunately* the bike you grew up 
with may be one uf the youthful neces- 
sities that you can still get back. In 
fact. 1940s 1 and I950s p era bicycles 



Schwinn curator James Hurd wtth theall- 
ntwrg l«5 atwden Spacelander of 1 960. 



have become one of the hottest cate- 
gories of collectibles in recent years. 

Reliving those carefree days of 
schcHiJ s summer Vacation mail the in- 
dependence our bicycles allowed 
would be cause enough to search out 
the Schwinn or Columbia of the day, 
but the significance is even more 
deeply rooted to many PM readers 
After all, that hike probably repre- 
sented our first exposure Lc> mechani- 
cal p&Sse^ion-H, u device that needed 
regular maintenance, occasional re- 
pairs and hopefully survived well-in- 
tentioned modifications. From that 
point on,, we were hooked. 

Even if you weren't necessarily of 
knee-skinning age during the decades 
surrounding World War II, it's easy 
Lu recognize the bicycles of that era as 
classics of style and design. Their 
most prominent feature, and the one 
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ShsHay i Donah* Dock Hike If 
vintage 1949 (above). 
Sean/Elgfn Bluebird (top 
right) dmtei front 1935, and 
elegant ladles Skylark (right] 
from 1937. 
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detail, even name plates, are 
available to restorer* at (olFcctor meets. 

which distinguishes these two 
wheelers from all that tame before, 
are the wide balloon tires. 

The tube design of those balloon 
tires made punctures easy to repair, 
but they were nut popular in America 
because of their higher cost. The Chi- 
cago-based Arnold. Schwinn & Co- 
saw them as a strong selling point, 
though. The company's engineers du- 
plicated the wheel tooling and tire 
molds from European designs and in- 
troduced the low-pressure balloon 
tires here in 1933, 

What really makes the bicycles on 
these pages so desirable, though, are 
the vivid memories brought to life by 
the flowing lines and stylized metal- 
work. With considerable accuracy, 
each one reflects the prevailing 
trends of contemporary industrial de- 
sign. Like so many consumer prod- 
ucts of the period, they take on Art 
Deco streamlining or pop culture 
characterizations. And many of the 
classic designs were available as la- 
dies' models, too, so no member of the 
family had to be left out. 



Aerodynamic designs 

In their earliest forms, balloon- tire 
bikes imitated motorcycle lines, 
adopting a mock gas tank between the 
top frame tubes. At first this was a 
storage compartment for headlight 
batteries, then a housing for an elec- 
tric horn or portable radio. Schwinn 
brought out its Aerocyde in 1934 to 
capitalize on the streamline move- 
ment then sweeping automotive de- 
sign, and before long this look whs the 
standard «f the industry. Columbia, 
Huffman, Shelby and Cleveland 
Welding all responded with sleek 
models that borrowed heavily from 
the airplane shape. 

The romance of these special bikes 
was not restricted to special high- 
priced models. Retail chain stores had 
their own lines, and often they were 
among the most desirab le. Montgom- 
ery Ward had the Hawthorne brand, 
Sears sold the Elgin models and Later 
J.C, Higgins. The 1935 Elgin Blue- 
bird is a standout among classics, fea- 
turing a headlight built into the 
steering head, an illuminated speed- 
ometer incorporated into the horn 
tank, and a leather saddle supported 
by leaf springs. All the gimmickry 
taxed young legs mightily, 
though — the Bluebird's shipping 
weight was a hefty 77 pounds. Sears's 
easy payment financing introduced 
youthful buyers to adult responsibil- 
ities, too, offering a plan of &> down 
and $5 per month until the $49.45 total 
was paid. Cash price was £44, 95. 

Technical innovations flourished 
during the balloon-tire era as well. 
The Monark Silver Kings of the mid- 
1930s offered aluminum alloy frames 
long before they regained popularity 



RECYCLING THE CLASSICS 




in the 1980s. A flex*Bpring frame 
promised a smooth ride, and one 
year's free insurance against fire and 
theft was included with the purchase. 
Knee-action spring forks softened the 
jolts of neighborhood streets in the 
late 193tis. 

At the farthest reach of forward- 
looking design was the Bow- 
den Spacelander, conceived 
for a British technology fair 
in 1946. Except for the front 
fork, its framework was en- 
tirely built of bonded fiber- 
glass. Production didn't be- 
gin until 1SG0 P though, and 
by that time the slim racer* 
style hike was what the pub- 
lic craved, Spacdanders are 
a genuine rarity today, and 
priced accordingly* 

One of the more popular, 
and certainly most memora- 
ble, balloon-tire model w as 
the Schwinn Phantom series, pro- 
duced from 1949 to 1959. As you see 
from our opening photo, its aero- 
shaped headlight on the front fender, 
pinstriped horn tank, whitewall tires 
and sleek styling mark it as a true 
classic. The Smithsuman Institution 
has recognized its status as a vintage 
piece of Americana by including a 



3 955 Black Phantom (ladies 1 model) in 
its transportation collection. 

Discovering a classic 

Fortunately for those who would tike 
to once again ride off on a Phantom or 
other balloon-fire bike, the classic 2- 
wbeelers have not suffered the same 



Self-styled Innovation continue! forborne tuilToon-tlfe enthusiast*. 

price escalation seen in old toys and 
cars. A large number of balloon-tire 
bikes are still to be found in the dark 
recesses of basements and the rafters 
of neighbor's garages. 

While fheyVe unmistakably collect- 
ibles, enormous production numbers 
(some 38 million according to Schwinn 
History Center Curator Jim Hurd) 



assures that they haven't yet become 
sq precious that they must be kept un* 
der glass in dimate-controlled condi- 
tions,. 

It's fitting that the most reliable 
method of acquiring a balloon-tire 
classic at a reasonable price is the all- 
American garage sale. Flea markets 
are next best, and then col- 
lector swap meets, which 
provide an education as well 
as a purchase opportunity. 
Don't forget the local bike 
shop or neighborhood repair- 
man. If you put the worn out, 
someone eise's unwanted 
cast-off could become your 
pride and joy. 

It's worthwhile to check 
the used-merchandise tab- 
loids and consider placing a 
want ad for old bikes, too, 
The specialized magazines of 
antique dealers and old -car 
enthusiasts can be of great help. Even 
in bicycle collector publications com- 
plete, highly prized classics are avail- 
able for a few hundred dollars. When 
you consider how much less space the 
bikes take up and the relatively low 
cost to restore, youll understand why 
there are so many former car collec- 

i' Plwiw turn htptitj* 1 JJ) 



This Phantom Rides Again 



J UST Because a bike is still in Ihe 
hands of the original owner doesn't 
mean it's been well-cared for. The 
1 953 Schwinn Black Phantom in these 
photos and on the opening page was a 



ordinal pieces and then, a generation 
later, the bike had been completely dis- 
assembled by his son. Still, the nostal- 
gic attachment was strong enough to 
make a restoration desirable. 

First, all the parts were thoroughly 
cleaned so that we could take stock 



and dai amine what we d have to ac- 
quire. I sent the frame out to an auto 
body shop lor repainting ana gave the 
painter an original Black Phantom col- 
or sales brochure to use as a guide. 1 
also sent out many small parts for re- 
chroming The original spoke wheels 
ware too far gone, so we found good 
used ones al an old bike flea market. 

I did much of ihe repai nting of small- 
er items myself. The rear carrier and 
light, front light housing, chain guard 
and the horn tank were all sandblasted , 
then carefully repainted. The Schwinn 
medallion mounted at the front of the 
frame was a particular nightmare. 

The original saddle was sent to a 
specialist. He used leather that is al- 
most identical to the original pattern 
and grain. He also reproduces metal 
side labs. This type of detailing is re* 
vered by old-bike buffs. 

A set of reproduction decal* wee 
easy to locale. One disappointment 
was that E coukf not locate a set of new 
old slock tires. We settled for white- 
walls that are close to original In most 
details but not in tread pattern. 

When the process was over, we 
were happy and the owner was happy. 

—Frank Coggins 



casket case. The owner chopped the 
front lender, stripped the bike of many 




Though this Schwinn Black Phantom w» a one-owner model, Jt suffered from youthVU 
enthusiasm 35 yean ago. Painstaking paint detailing, replacement decab and a 
reproduction «iit covering restored It to as-gpod-s-new condition for original owner. 
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CD PLATER 

SOUNDOFF 

Paying for more bits doesn't necessarily mean you're going 
to get better sound from a compact disc player. 




UST SIX YEARS have 
passed since the very first 
digital audio compact disc 
players made their debut 
in the United States. Amidst the 
hoopla and hyperbole of the product 
launch, one manufacturer enthusi- 
ast itsdiy proclaimed that CD rep 
resented “pur*, perfect sound” 
forever." Yet ever since that time, 
the advertising for ouch new gem 
e ration of CD players suggests 



that perfection itself is capable of 
improvement, 

O v er the years, Pop u u. r Mkchan 
ics has reported each of CD's steps 
Uji the evolutionary ladder. While 
all of these improvements have 
been real, they have not always 
been audible. This is to say, the 
enhancements in circuitry and 
interna] components often improve 
the player^ overall operation, 
accuracy and reliability -and some 



times even can be measured with 
lab equipment But Lite improve- 
ments don'L necessarily deliver any 
sonic difference that is evident to 
normal human hearing. 

This, unce again, appears to be 
the case with CD’s latest incarna- 
tion: Players whose digital -tie 
analog converter (DAC) circuits 
use 20 bits or IS bits instead of the 
usual Hi. 

Baaed on our teats at the Ad vanced 
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npling of the dig* 
.mingofftheCD. 
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Product Evaluation Laboratory 
(APED iri Bethel, Connecticut, we 
have determined that the “extra" hits 
in a CD player's D ACs do not wmtrib- 
etc any audible improvement to the 
music you hear. Moreover, AFEL's 
tests show that DACs Kith extra bits 
are not inherent ly s u perior to well-de- 
signed 16-bit DACs- Against a player 
with hand-picked 16-bit DACs— and 
even a rock- bottom- priced machine 
with 10-bit DACs — the models with 
more sophisticated DACs registered 
nq audible improvement in the area of 
low-level (low volume} distortion, 
where the extra bits are supposed to 
help. Although APEL was able to 
measure the differences among the 
DACs , you can If hear them . 

Even before our APEL tests, we 
suspected this would be the case. But 
in the absence of data from a lab, it is 
possible that the role of the bits will be 
overstated by advertising hype and 
well-meaning, but Ul-infortned, word 
of mouth. 

Undoubtedly, extra-bit machines 
will be touted as achieving more accu- 
rate reproduction or better resolution 
than l&*bil models— with the implica- 
tion that they sound superior. The re 



YAMAHA 
CDX-1110U 

Serial No. MOS2038SU 
PRICE: $1199 
OVER SAM RUNG RATE: 0X 
This unit scores at or near Ihe top lor Hat 
frequency response, low (jisloruon.noise r 
tracking- dropouis. 
* Bil shilling, IMwt DACs 
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suits of this test should keep the 
record straight, and stall the spread 
of a hi-fi half-truth akin to the common 
misconception that higher-octane fuel 
can make an econobox perform like a 
super stock drag racer. 

The equipment 

Popular M t:r h an k:b selected top- 
of-lhe-line CD players 
from four highly re- 



■ Onkyo s DX-75D0 ($700) incorpo- 
rates true 18-bit DACs, and performs 
8X oversampling of the CD. 

■ Philips, in its CD-880 ($749}, con- 
tends tnat well- const rue ted 16-bit 
DACs will perform as well as DACs 
with extra hits. The Philips-made 
D A Cs are hand-selected from the pro- 
duction run for their accuracy, as are 
thelX oversampling digital filters. 

■ Yamaha's CDX-lllOU ($1199) 
uses the company's Hi-bit or Boating- 
bit technology. In an arrangement 
called bit- shifting, conventional 16- 
bit DACs act as 18-bit devices when 
needed. Specifically, when a low-level 
signal needs to be resolved, unused 
h its are shifted from the top end of th e 



1 S-BITS 

ONKYO DX-7500 

Serial No M07QCK)?C2 
PRICE: S700 
OVERSAMPLING RATE: BX 

In linearity. I he- DX-750Q is second only lo 
the Philips CD-BBQ. Other numbers aren't 
as impressive as those ol the Ihiae other 
lop-shell players, but the differences are 
rartuy audible 




garried audio manufacturers, Each of 
these machines represents a different 
philosophy and approach to building 

■ Denon's DCD-3520 ($1500) em- 
ploys hand-t rimmed, 20-bit DACs 



DA CV scales to provide extra 
coin | uiting power at the bottom. The 
CDX-11 Kill uses MX oversampling. 

As a control for our experiment, 
APE L also measured a CD player 
that is more typical of the vast major- 
ity on the market in that it uses con- 
ventional, mass-produced 16-bit 
DACs, performs 4X oversampling 
and carries a suggested retail price 
below $800. This became our refer- 
ence player, to form a basis of cam par- 
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1 kHz 
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0-005% 


0.006% 


0.004% 


0.007% 
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0006% 


0 009% 


0.007% 


0 006% 


OOT?% 


ISkHi 


0.017% 


0 012% 


0.006% 


0007% 


0.022% 


@ -M dB rw t Is Hi 


0.013% 


0.007% 


0040% 


0.007% 


0.007% 


@ ’SO dB far 1 kHz 


0,200% 


0.400% 


0.060% 


0516% 


0.166% 


9. ftropoula 1 \ l pH track. D.DS-4 Jdifiim} 


l.2^nm 


1.25mm 


t 50m in 


2-rnmm 


2.00 mm 


10. Dropout* 1 (3 pm trick. 0 05-4 Oth rn} 


I.QOnm 


1 50mm 


2 20mm 


1.20mm 


1.20mm 



DACfi.2. EH-thiNing 16-bd DAGfi.3. Measured- aJ 1 SiHi SfrtttrnBsD dBreFere-nca pQinllorndTarmeasureme-nta.-l. Worsl C^M occurred at - 60 
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'Botdf see- type indicates Deal measureeiflm m each test category- Tesi discs' CBS CUi , 2nd Edition (Eiectr&nics fndkstriM Assn Pr&postKf Standard}, Pierre 
Yerany PV- 768032 [tracking Easts | 
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imMi with the newer mod- 
els. Like the others, it 
uses separate DACs for 
the left and right stereo 
channels. 

DACs and 
oversampling 

For the record, the number 
of DACs and the degree of oversam- 
pling do have an audible effect on per- 
formance. At CD’s introduction, 
single-DAC units with little or no 
oversampling were commonplace. 
But at this stage in the format's devel- 
opment, any player should have at 
least dual DACs and 4X oversam- 
pling. 

Still, same less-capable, inexpen- 
sive CD players use a single DAC. 
This causes a slight delay in the arriv- 
al of musical information at your ears, 
as the left and right channels must be 
processed one after the other. What 
you hear is out of phase from the 
standpoint of time, and therefore 
slightly distorted. 

Cheaper players might also use 
only 2X oversampling — or none at all. 
For CD recording, a musical signal is 
samp] ed 44 , 100 times per secon d (44 . 1 
kHz). Each sample receives a 16-bit 
or 16-digit code of zeros and ones that 
represents its frequency (tone) and 
amplitude (volume level). Jn all, there 
are 65,536 codes for sound in the audi- 
ble range, from 20 Hz to 20 kHz, 

Contrary to popular myth, over- 
sampling the information on the CD 
does not reconstruct a more accurate 
replica of the original musical wave- 
form. Remember, the CD was record- 
ed with 44.1 kHz samples. More 
frequent or closely spaced samples 
cannot be created on playback, be- 
cause they do not exist on the original. 

What oversampling does is elimi- 
nate sound- distorting noise actually 
created by the player's digital compo- 
nents, When the signal is oversam- 
pled, the noise is shifted to higher 
frequencies beyond the audible range 
(88.2 kHz, 176.4 kHz, 352,8 kHz for 
SiX, 4X and HX oversampling, respec- 
tively), then filtered away. The far- 
ther the sampling is from the last 
audible frequency (26 kHz), the easier 
it is to filter without removing some of 
the audible high frequencies as well. 

Test criteria 

Just as oversamp ti ng a C D cairn ot cre- 
ate musical samples that do not exist, 
adding more bits to the players DACs 
cannot increase the amount of musical 
information in a CD's individual 16-bit 
codes. The additional hits are intend- 
ed only to help the DA Cs t ranslate the 
CD’s 16 -bit codes more accurately 




Lhan IB-bit DACs might, 

The A PEL tests are intended to 
check this contention — and also to 
measure whether any improvement 
attributable to the extra bits is audi- 
ble. We should emphasize that the 
APEL tests do not make judgments 
regarding how well a player sounds. 
Subjective considerations aside, 
there are many other factors that af- 
fect a player's sound quality. These 
include even nrmdigitai components, 
such as the number and makeup of the 
power supplies, the quality of the ana- 
log circuits, internal noise-isolation 
and construction of the chassis itself. 
Accordingly, the key Lest categories 
on the accompanying comparison 
chart are those that measure LINEAR- 
ITY ERROR and LINEARITY WITH 
dither. These results present the 
worst-case inaccuracy of an individual 
machine’s DACs. 

Of course, APEL had to test every 
aspect of a machine's operation in or- 
der to isolate any factor that might 
affect the overall results negative- 
ly' — for example, laser mis tracking. 
The results of many of these tests are 
also presented on the chart. You'll 
find them useful for making compari- 
sons when shopping for a CD player. 
Before describing how to interpret 
them, let’s look at DAC linearity. 



20-BITS 

DEMON DCD-352Q 

Serial No. 630921005 
PHICErSISaO 
OVERSAMPLING RATE: BX 
□eoon inliodi/ced the firat 
machine with 20 -bn DACs. 
Though ns lineanfv w4h dither <a ihe 
same as the reference player's, leads 
Irie pace in signal- to- rvoisa, output- level 
matching. 



16-BITS 



Y 



PHILIPS CD-880 

Serial No. 012759 
PRICE; $749 

OVERSAMPLING RATE: 4X 

The CD-BB0 is proof that 
1 6-bit DACs can 
perlmm as well of 
better man moso 
with more tails. 



might be masked by other sounds. 
But If it occurs during a quieter pas- 
sage, the error might be audible. 

In the literature of digital audio, 
DACs have been cleverly compared 
to rulers. Although the entire length 
of the ruler might be correct f nonlin- 
ear ities or incorrect spacing^ be- 
tween its- fractional markings might 
cause minute but possibly critical er- 
rors if measurements were being 
made in those areas. 

The way a digital code is written, 
the leftmost or first digit is called the 
Most Significant Bit (MSB). It signi- 
fies the most basic character of the 
sound. Each subsequent bit to the 
right defines the sound more and 
more precisely. To prevent gross er- 
rors, builders concentrate on a DAC's 
accuracy or linearity at the MSB. 

One method of doing this is to use 
individually selected and tested 16-bit 
DACs. This is the Philips approach. 
Another way is to make more precise 
measurements in the critical area by 
adding more fractional markings. 
This is what extra-bit DACs do. Each 
additional bit doubles the ruler mark- 
ings within the same space. So p 
whereas a 16-bit DAC has 65,536 
markings, an 18- bit DAC has £62,144, 
and a 20 bit DAC has 1 r Q48,576, Of 
course, these extra-bit DACs might 
have nonlincarities between their 
minute markings, but an error of 
■/«* 344th is much teas significant than 




The role of bits 

Let's assume that the frequency and 
level (amplitude) of a musical signal 
has been recorded correctly as a 16- 
bit code on a CD, It h now 1 the job of 
the digital- to -ana log converter to 
translate the code, bit by bit, back to 
the original analog waveform. 

DAC s , 0 wi ng to i ntemal causes ami 
external ones (such as heat) some- 
times measure the incoming code in- 
correctly, When a decoding error 
occurs in a loud passage of music, it 



being off by 



IWp$W l 



Can you hear It? 

The two APEL linearity tests show 
that the machines whose DACs have 
extra bits measure better than the 
reference player with mass-produced 
lfi-bit DACs, although not as well as 
the Philips model with hand-selected 
16-hit DACs, Butin audible, real- 

( Ph'ilM' turn Jo jDiTji" Jiff.! 
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Y jockey Doug Dean uvlr the h! lerphonc 1 yield* ^ J ' m All at once the neurons firing in my brain 

mgc f mtrd of this ©OmiUinn pie7e of sculpted l^.Y-by-whUm- 

high-grade aluminum tra velinirat 500 knnf * <md lill ‘ ^Ji sty Pratt & Whitney FIDO 

Nestled com fort ably i n my rear eject ion sea t I sH?*"- JiW)n |J U8L inches away* 
jo aspcfl the fighter^ side-stick controller and Mowed finee!^ r °™ ,! h ? ^ af m >' ^wmex-ttivered 

thn luminescent railroad t rack ad vancine t owuml r h» J. ^ V ^ ed or roIJ(?ij this charging mass of aero- 

deetnjnic horizon on my beads- tit) sILsdImv l-]vinr i nauticaj wizmtiry, rudder angle bleeding in wilh tinv 

this artificial flight path would keep £ in generiU pro!f SjJ? lir 1 pa * 111 f>f mv hi, M Mjl| i and machine ff- 

innty to the ground track plugged into thelnmUl navi- the simscs ev^ "r pUfK ^ S t ? moky ho,e 'nthe clouds, 

7 0 Lhp e Mod.ng as the F- Ui popped at ID, WO It. 
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into 1 hi* crystal clarity of a Florida afternoon. mistakes don't buy Lime in the penalty box or a stint on 

I ski RUned Lhe aircraft inches off the duud deck, dia- the bench, 
turning around the haystacks and plumes, blasting Dean's instrument of war is the General Dynamics 
thn itiii li the larger agglomerations i >fst ratorumulus. F- II! Fighting Falcon, a hybrid ground attack. air-to-air 

“1 try to explain to people what this is like. 1 ' said fighter that can engage enemy aircraft, go deep to 
Capt. Dean, enjoying the ride from his polycarbonate- strike an enemy’s second -echelon supply lines ami re- 
enclosed perch up forward. “ I t's just so amazing." serve troops, or give our own truops dose air support at 

He’s right. It’s hard to couch this one in the standard the forward edge of battle. The 2-si?aL training F-ltifi 
superlatives. we were (lying this day is a crucial element in TAC’s 

mission to support the United States Central Corn- 
Lean and mean man t 1 . our rapid de ploy ment forces. 

But for Dean, this is also a business trip. He and 7Ub<> The F-16 has also entered the august ranks of the 
other pilots in the 25 wings of the United States Tactical classic fighters — aircraft that have changed the world 
Air Command fly to fight — one of the most demanding by the way they've altered aerial combat, 
occupations in the world, a game of ultimate:* where After a decade of service all over the w'orld, the F-16 
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joins those time- 
ly and yet timeless 
warriors like ihe World 
War I Spad, the Spit, the 
Me-1Q9, the P-51, the F-I00- 
sehes of supersonic?, anti Viet 
nam's workaday hM Phantom, With 
avionics and armament upgrades 
— like the LANTIRN all-weather, 
night - J i ght mg \ Jise r-tai^ct i ng d e v ice, 
and the advanced medium range air 
In-air missile rAMRAAM) — the V-K 
will he a poU-nt force well into the 
next century, 

Hitching a ride 

What better way to salute this mod- 
em classic than to don nur G-suit and 
goon a typical F-lft training mission? 
Capt. Doug Dean, an F-lfi instructor, 
and Air Force personnel of the 62nd 
Tactical Fighter Training Wing at 
Mac Dill AFB were glad to oblige. 

A heightened reality pervaded the 
cockpit of our Fighting Falcon us the 
canopy thunked shut on this Decem- 
ber afternoon. With the sky painted in 
a broken overcast, I was about to 
learn that flying to fight is tough men- 



An Oval Lind erf use Jdgt Inlake 
and palycarbonai e bubble 
cmopy^iarKtelie the lean, 
blended form of the General 
Dynamics F-l 6. JV&ie the 
rnaneuveraOINTy^enhUnCing 
cofiir&l surfaces on the underside 
o# the aircraft. 



tal and physical work, mixing the 
brute power of a lineman with the re- 
action time! of a linebacker with the in- 
tellectual acuity of a quarterback. 

The electric jet 

At the F-lfS pilot's disposal is one [if 
l he most advanced tactical avionics 
systems made today. The aircraft's 
look-down A PC -66 radar (the newer 
C unci D versions have the improved 
AF6-68 model) is sensitive enough to 
find enemy aircraft in ground clutter. 
Later F-16s are equipped with LAN- 
TERN pods, and the optional ALQ- 
131 strap-on pod, which jams enemy 
radio signals. The HUD integrates 
lire control, target acquisition and 
tracking, navigation, teirain avoid- 



ance and other aspects of fighter 
flighty allowing the pilot to find and 
shoot at heretofore impossi ble angles. 

"You move the aircraft through all 
dimensions, presenting ground de- 
fenders with as much of a problem a* 
you cun/ - said Dean. "The 16*8 instru- 
ments and avionics heljj make it sta- 
ple. With our heads-up system, you 
put the green dot on the white 
track— that's the axis you're travel- 
ing on— and push the red button. ps 

These simple movements allow the 
pilot to take the airplane into, and 
away from, a distinctly hostile situa- 
tion. Using radar-guided air-to-air 
missiles (AIM-7), infrared -guided air- 
to-air missiles (AIM-9), or the new 
AMRAAUp w hich will strike air 
threats beyond visual range. Dean 
and his colleagues will be able to use 
the F-lti more effectively against a 
constantly evolving threat. Increas- 
ingly, those threats — like the highly 
capable MiG-29— can strike first, or 
survive to strike back. 

Train mg makes the difference, said 
Dean as we lined up on the tarmac 
next to our wingman for the after- 
noon, Capt. John Morrison. "£11 try to 
show you what 1 moan, 1 ' 



Pulling Gs 

Inspectors on the ground pulled the 
safety pins on our practice bombs and 
gave us a visual once-over. On the go- 
ahead from ground-control approach, 
we taxied to the head of MacDtlTe 
11,450-ft. strip. The next sensation is 
well-known to Big Daddy Don Gar- 
lits — a pin-your-lipa-back takeoff roll 
that launched us down the runway, 
the fuel -flow meter spinning in a kind 
of supernatural frenzy . The F-16 
sprinted into the air, eager to "slip the 
surly bonds/ 1 

We were on a full training flight this 
afternoon, a bombing profile that 
would lake us out over the Gulf of 
Mexico at an altitude of 1000 ft. , then 
inland to the Air Force tactical train- 
ingrange at Avon Park. Ground scor- 
ers would use television cameras to 
iPU'QM tii m f a page 1 18} 



heads-up display -and myJOpFe CUT screens 
thill offer the pilot frrstani updates on 
navigation, engine performance e* 
weapons stat lu. The F- Ifi s bubble canopy 
(left] irtfords almost 3W5 iightllnei 
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BY JOE SKORUPA, 

Boating /Outdoors Editor 
PM photos by Skip Ga ndy 



ASS boats are the assault 
pms of fishing. Lean 
mean. High powered 
high speed. Designed 
with one mission in mind— to swiftly 
strike targeted territory and aggres- 
sively engage the adversary. But un- 
like other fighting machines, these 
battle wagons do take prisoners — a 2- 
rnan team's daily limit fits snugly into 
the aerated live wells. 

A number of bass fishermen, no 
doubt, View themselves in less macho 
terms. Bussing, after all, is u recre- 
ational sport On the other hand, it's 
no accident Lhat the modem bass boat 
is a marvel of highly specialized offen- 
sive equipment. 

Bass fanatics know whal they 
want- — a single starboard console that 
leaves space for a rod kicker to port, 
shallow-draft hull for skirmishing in 



skinny water, raised bow and aft cast- 
ing decks with i ledestal Beats, aerated 
live wells to keep bass healthy on the 
ride home, fore and aft mounting sur- 
faces for instruments and equipment 
and, finally, a powerful engine tu 
scream from spot to spot* 

This basic configuration is so well 
suited to its purpose that boat build- 
ers stray from it at their peril. De- 
manding bassers, however, do ha ve 
some options, most notably in hull ma- 
terial, and aluminum has recently 



come on strong. Massing whs originaD 
ly dominated by aluminium boats, but 
ils the spurt grew in popularity it pro- 
gressed beyond simple, riveted tool 
boxes. The move was made partly be- 
cause competitive fishermen wanted 
weight-bearing rigs to handle large 
engines an d a sizable load of gear; and 
partly because the big-money pros be- 
came media stars and everyone want* 
ed to emulate their flashy, hot- red 
fiberglass rigs. 

Sut H today, aluminum is back. 
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Ffeei of «onot 0 rtiffijpr>doi t e&tiy to kick bass [\*n to rEghepz 
Astro OuJcktife 3JJOT., AiumarraFt Phantom Vi 70, 
Cftltlkm Maverick VI 70 and Sylvan Bass Hawk 17. 



Thanks to rivet -free construction anil 
expensive shaping techniques, mod- 
ern aluminum boats are contoured, 
stylish 1 loaded with fish -fighting fea- 
tures, and capable of hand ting high- 
horsepower engines. 

The PM teat team brought toget her 
four of these rigs for a be ad -to -he ad 
comparison test. We assembled the 
fleet in Sanford, Florida, where the 
pristine St. Johns River offers some 
of the best cypness^ahaded bass fish- 
ing in the country. 

All boats were equipped with the 
new 1 l.i- hp Mercury mud hoard, which 
features n number of high-tech bells 
and whittles, (More on this later i 
Each engine was tuned and propped 
by a team of Merc technicians from 



the company's Mercabo Test Base. 
Here are the test results* 

Astro Quickfire 1 8 GT 

In the closest comparison test in re- 
cent memory, the Astro Quick fire IS 
GT emerged victorious as the tesl 
team's top aluminum bass boat. The 
boat’s greatest strength is consisten- 
cy — solid scores across the bnard 
without any real weaknesses. 

In theory P this is w hat you r d expect 
frnrn a factnry-integraterl rig and the 

Quickfire l ti GT is. indeed, a package 
boat, put together by Mercury Pow- 
erboats. I fit looks some what familiar, 
that's because it's based on the break- 
through Grey Thunder bass boat by 
Fisher Marine, which was acquired 



by Merc last year. In addition to new 
graphics and stylings, the Quickfire 
ib GT creates u unique formula for 
success by including all [he features a 
bass fisherman demands as standard 
equipment — fore and aft aerated 
live wells, Linvrance fish.- depth finder. 
Thruster foot-control positioning mo- 
tor, stain lew-steel prop and three 
batteries (two deep eyerie and one 
cranking^. 

Importantly for serious bassers, 
the Astro was l he fleet leader in three 
crucial areas; I. Top-end speed (48.6 
rnphh 2 . Usable deck arm [ I ]fi.91 gq, 
ft/), and 3. Fbhubility (tied for first), 
a combination of functional layout* 
weight sensitivity at rest, and overall 
design excellence. 





TEST PARAMETERS ftp 

Each boat was propped an d It mod 
by lechnidene mom Mercury Marine 
Speed and timing date were collected on " 
Lake Monroe and are result of averaging 
Folk teat runs for each boal wi|h two adults 
aboard and matched fuel toads. Quartet- 
mile performance course began from 
dean stop and included swa short spnnls 
and lull-speed rigm, ie(t and tfiQ turns 
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WHAT'S A BASS BOAT? 

The PM test team delsned a bass boal as 
ioliows fibghPV hull, single starboard 
console, fore and aft raised casting 
platforms wiih pedestal seal mounts, 
aerated iivewslis, locedecfc for mounting 
pwlioning motac. space lor mounting 
fish depthfinder and abilnty lo handle high- 
hafsepowoF engines 



SH grit sighTJine 
obscuring of granges. 
Tint ad wfnditrten 
make* fish.- 

dcpthfmdcr dirficurt 

to read in Certain 
fight 
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OVERALL RANKING MAKE MODEL 



Addresi 



1 . ASTRO QUICKFIRE tB GT 



Mercury PcwcrOoals. P O Bex 720 
Murtraasboro, TN 37130 , iBCKJl BOATS-EKJ 



AtumacinM Eki£H Co .315W St 

JuNsn . Si Pel m, MN 56002 1 507 j 33 M 0S0 



The only 
pkutlfermed 
console In fleet. 

AI?o handy In-eUtth 
flasher, but 
slghtFInei to gauge* 
a re obstruct *d- 
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The Astro was also voted best 
dressed in the fleet and finished on top 
in fit and finish . This was evident in its 
rounded comers, rivet-free visible 

exterior, built-in pedestal stowage 
compartment, fud-fUi mounted near 
driver, snazzy .seats and styling, stout 
hardware, passenger courtesy biui- 
dk& and overall detailing 

Other strong showings were a sec- 
ond in acceleration (0-40 mph) and a 
close third in performance-course 
Lime (a high-speed quarter-mile run 
with hard left,, hard right and full 180° 
turns). The only back-of-fleet ranking 
(distant third) occurred in stowage, 
where shortage of space is the result 
of a weight-balanced centerline lay- 
out [others opt for the freedom of an 
asymmetrical pattern ). 

Nits to pick are minor. In addition 
to lack of stowage space, the fixed 
seats (three across) were low to the 
deck and felt like sitting on a floor, 
tinted windscreen made fbh^deplh in- 
dicator hard to read in certain light 
and, more importantly, the flat hull 
(described as a mod-V, but more in 
bow than stem) displayed a tendency 
to slide through turns and wander 
somewhat at high speeds, especially 
in a chop. This last characteristic wag 
most evident on the performance 
course where the Astro finished third 
despite blazing top-end marks and a 
second-place in hole-shot times. 




Overall, the Astro Quickfire 18 GT 
is a superbly built bass boat and a top- 
notch performer Lhat demonstrates 
just how far aluminum boats have 
come in the past few years. 

Phantom VI 70 

In second place by only the slimmest 
of margins, the AJumacraft Phantom 
VI 70 is the undisputed performance 
champ. It blew away the competition 
on the performance course, firnidimg a 
full second faster than the second- 
place boat. It was also first out of the 
hole. Only a fraction of a mph kept it 
from being top-end champ. 

Other strong areas are Reliability 
[tied for first, due in part to fleet's 
largest live well space ), usable deck 



space (second), and fit and finish (tied 
for second). The only fourth-place 
ranking came in total stowage area, 
where it finished in a virtual tie with 
our test winner. 

Several characteristics reveal the 
Phantom V 170 to be a new-breed alu- 
minum bass boat. These include how 
assuredly it handled the high- 
powered Merc outboard and tracked 
firmly under high-speed, wheel-lock 
turns. Other modern touches include 
aft piatfumis on either side of the en- 
gine, stout hardware, passenger 
courtesy handle, stainless-steel en- 
gine vents, molded plastic console, in- 
dash flasher, tinted windscreen, 
cassette/radio and tilt-and-trim 
switch in bow* 




iriTygapib/aagBi. 

4ft, *i|hi n alracUwl ffl tftfltoadGfS 
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101.6ft*, oo substantial d^erGneelrom leader 
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Superb nvellree hulLeafced-enarnal paint'S (lied) 



Ltan-ard-mean economy approach 3 
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3, CRESTU N ER MAVERICK Vi 70 



4, SYLVAN BASS HAWK 



17 3- 81 1165 ll>. £2 9Bl 
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Adjufiabde wheel 
comfort 

and gauge 
slghflllnei. 
Elcd/ExiKn fn easily 
In from: of 
windscreen. 



WlfflfeCTMn Is 

an nplron 
that mould 
be included. 

Good visibility, 
CFw«rall r of 
Important gauges 




THE BRAINY OUTBOARD 

High-tech features usually found on brgget 
engines come logelhef or the new 
Mercury 1 1 5 Id make il one of the new 
generation of "small" outboards. Just 
Produced this yeaf. Ihe 1 16-rtp, V* Mere 
i& equipped with Concept 2+2 carburotion. 
which reslilds luel (law to only tm> 
cinders si low rp-rn Tim resuli is luel 
savings al tolling speed and a reduction 
of lumes. The 340-lb_ engine also has an 
oiMn[ection system, loop charging and a 
through-cowl oil level gauge. Suggested 
retail price ts about $7000 
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At first glani'e, however. the Phan- 
tom still has the un painted, riveted 
exterior reminiscent rjf 
the old tool-box days, 
although it sports a mod- 
em contoured shape. Other 

minor shortcomings are signifi- 
cant sightline obstruction of 
gauges on the dash panel anti flimsy 
stowage latches Cone pulled free), 
Nevertheless, fishermen who seek 
a well-designed, affordable boat 
that’s tops in performance will find 
Lhe A I uma craft Phantom V 170 a 
choice second to none. 




Maverick VI 70 

The smooth-hand ling Crentli ner Ma v- 
erick VI 70 demonstrates what new- 
wave aluminum boat building is all 
about, perhaps even more so than our 
Lest winner. The Maverick is the only 
boat in the fleet with a totally rivet- 
free hull and it sports a 20-year , trans- 
ferable warranty. 

On the performance course, the 
boat held comers hard enough to pin 
us against the gunwales, which en- 
abled it to finish in second place de- 
spite back-of-pack rankings in hole 
shot and top-end speed (47.75 mph) + 

Solid second-place finishes in stow- 
age space, fishabiUty and fit and fin- 
ish, plus a dose third in deck space, 
round out the Maverick’s rankings. 

A few noticeable problems marred 
the Maverick's otherwise superb at- 
tention to detail. A misplaced and 
abandoned drill hole appeared on the 
windscreen mounting and two cracks 
were visible on the console [one in the 
windscreen and one in the aluminum 
console itself, which appeared to be 
the result of overtightening screws). 

On the other hand, many outstand- 
ing features on the Maverick were 
found on no other boat, including full- 
seat and butt-seat pedestals, two 
Tempress built-in coolers, teak strips 
for entry/egreas , and ^position steer- 
ing wheel Other features of note are 



courtesy handles for passenger and 
driver, sturdy hardware and the sec- 
ond largest livewell apace. 

Sylvan Bass Hawk 1 7 

The Gass Hawk 17 demonstrates a 
more lean -and- mean design philoso- 
phy than the other boats in the fleet. 
It has no side decks, for example, or 
aerated live well in the bow. Never- 
theless , it handles the big Merc out- 
board better than most lightweight 
aluminum boats of four or five years 
ago and conies with a low price tag. 

Aside from affordability, the Bass 
Hawk's biggest strength is copious 
stowage space. It's an article or faith 
among fishermen that the more stow- 
age space Lhe better, and in this re- 
gard the Bass Hawk is Lhe fleet 
leader. Despite back-of-pack rank- 
ings in top-end, hole shot, perform- 
ance course and deck space, all Bass 
Hawk figures were competitive and 
don't reflect significant differences 
from other boats in the fleet. 

However, tack of side decks and 
aerated live well in the bow worked 
against Lhe Baa* Hawk in the catego- 
ry of fishability . And weakly support- 
ed rod box cover, misaligned deck 
cuts in the bow casting platform, full- 
rivet construction and absence of aft 
deals and courtesy handles held back 
the boat's fit-and-finish ranking. 

Features of note include good sight- 




CREST LINER MAVERICK V170 



line of gauges, courtesy foot light on 
console, and comfortable seat height 
with plenty of legroom. The Hass 
Hawk 17 is a true cc on □ commando 
and on its own terms, affordability, it 
catches baas with the best of them. 

Final impressions 

In addition to the boats, the test, team 
was anxious to get hands-on experi- 
ence with Mere*s new 115-hp out- 
board, which is new to the line and 
billed as a smart engine. What makes 
the powerplant so smart is its Con- 
cept 2+2 carburetion system, which 
restricts fuel flow to only two cylin- 
ders at slow speeds for improved 
economy and control of fumes. Other 
high-Lech bells and whistles are oil in- 
jection and loop charging (computer- 
designed channeling of air-fuel 
mixture in cylinder for better firing) . 

At low rpm the 115 is noticeably 
quieter and less smoky than many 
outboards, which Lndi crates that only 
two cylinders are firing. As you in- 
crease rpm. the boat picks up speed 
slowly until the trigger level is 
reached, around 1800 rpm. At this 
point the remaining two cylinders 
smoothly surge in. 

As for hulls, should they be fiber- 
glass or aluminum? A few years ago 
aluminum was an attractive alterna- 
tive because il was durable (with long 
warranties), nearly maintenance free 
and affordable. The drawbacks were 
boxy shape, rivets, noisy ride, 
stripped-down approach to features, 
and inability to handle high-horse' 
power engines. 

Today, the shortcomings have been 
addressed and the original strengths 
remain. The test team still believes 
heavier fiberglass rigs give a less rag- 
ged ride at wide-open throttle in chop- 
py conditions, but the solution is 
simple — throttle back. 

New rivet-free construction, full 
stringer systems, flotation, plastic 
consoles, contoured shapes, durable 
exterior paints and upgraded interi- 
ors make aluminum hulk a genuine al- 
ternative to fiberglass and the new 
wave in bass boats. IPi 
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nx-mt ami polish finished surfaces. 

Bell Sanders are the most popular 
way tu remove stock ami smooth sur- 
faces. They're designated by the size 
sanding belt they use ami we show 
techniques for three popular ver- 
sio()s:2V4x Hi Iet. . :J * 2\ in. and 3 x 3-1 
in. (The smaller number represents 
the width of the belt. The larger 
equals the belt's circumference.) 

The palm sender and finishing 
sender are both orbital sanders. 
These loots are extremely safe and 
easy to use. The disc sander, on the 
other hand, is very aggressive and 
caution must he ewfebsed to prevent 
removing too much stuck. 



HERE ARE many aspects of 
woodworking that are enjoy- 
evon fun. 



TOOL TECHNIQUES 



H able, satisfying 
SlIiii I i cl g wo n d , how ever, is n t one of 
them, Unfortunately, sanding is a 
necessary and import act pari uf the 
budding pmc^s., 

PreseiiLed here are shup-tesLed 
techniques, fur using four popular 
power sanders— belt sander, *Vsheet 
palm sander* -j-sheet finishing sand- 
er Lind disc sander. These techniques 
are 1 1 es fgned t ■ ■ make sni not hi ng w ood 
less work, provide better result* and 
help you get the most from each tool. 
Note ibid he «i ides smoothing wood, 
we also show how tu itmtive rust from 



Smoothing rough spots with 
four portable power sanders. 



TEXT AND PHOTOS BY 
ROSARIO CAPOTOSTO. 
Contributing Editor 
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BELT SANDER 



T HE BELT sadder is ah 
excellent all-purpose 
workshop sander. When 
fitted with a coarse-grit 
abrasive belt, ifs an ag- 
gressive tool that shapes 
and removes stock quickly. 

Use a medium -grit belt Li> 
smooth rough surfaces and 
remove minor surface 
scratches and irregular- 
ities, For final a mouthing, 
use a fine-grit belt. Abra- 
sive belts are commonly 
available ranging from 50 grit to 180 
grit. The lower the number, the 
coarser the grit. Most well-stocked 
hardware stores and home centers 
carry abrasive belts, but it's more 
economical to purchase belts by the 
dozen from a mail-order woodwork- 
ing supply firm. 

Belt sanders are rated by amperage 
and belt speed. The amperage rating 
is an indicator of power. Generally, 
the higher the amps, the more power. 
Amperage ranges from about 3 amps 
to 10 amps depending on the sander. 
Belt speed is measured in surface feet 
per minute (sfpm), Again, this varies 
from sander to sander, but it typically 
ranges from about d€G sfpm to 1600 




Thrw popular belt unden: Ryobi ^ x iHn. (upper left| Porter <able 
3 k 24-In. (right ] r and 2 >/i x 16^ln. Ski I Sandcat [lower leftf. 

sfpm. New to the scene are variable- 
speed belt Sanders. In fact, the 3 x 21- 
in. Ryobi sander shown features 
variable speed. Rotate the thumb- 
wheel on the front handle to increase 
belt speed from 775 sfpm to 1148 
sfpm. Rotating the thumbwheel al- 
lows you to match the belt speed to 
the material being sanded. However, 
nearly all wood -sanding jobs are done 
at full speed. 

Other features worth looking for in- 
clude an extra-long power cord, belt- 
release lever and, most importantly , u 
dust collection bag. Belt sanders cre- 
ate an incredible amount of dust and 
capturing a majority of it b a real plus. 

Caution: Regardless of w hether your 




Wort xandrn h w bett-tratfclng knob near 
the front roller. Turn tho knob. while the 
lander h running:, until the belt li centered. 




Weighing 4 Vi pounds. Skli Sandcat Is jmaU 
enough to use w fth orw hand. Light weight 
li important when shaping wood- 




Avold this common mistake. Keep the Sand- 
er llat on the work. Tilting under, as shown, 
will round owe the board'! end. 




Extend life of abrasive beKs by cleaning with 
a rubber cleaning stick. Hold stick against 
the runni ng belt To remove wood duiL 



sander has a du&t collection 
bag, always wear a dust 
mask or respirator to pre- 
vent the inhalation of fine 
wood duet. 

Belt sanders are not par- 
ticularly difficult to oper- 
ate, but they do take some 
practice before you become 
comfortable with the 
weight and balance of your 
particular took One of the 
most common mistakes is 
pressing down too hard 
during sanding. This will 
only clog the belt, reduce 
the tool's effectiveness, and 
put undue strain on the motor. Allow 
the weight of the sander to provide 
downw ard pressure. Use both hands 
to guide the tool in straight overlap- 
ping passes in the direction of the 
wood's grain to prevent cross-grain 
scratches. The sander can be moved 
side to side across the widlh of the 
board, as long as the belt remains par- 
allel with the Wood's grain. Also r Keep 
moving at all times, Sanding in one 
spot for just a few seconds will quickly 
create a depression. 

Be sure that the piece you’re sand- 
ing is fastened securely w r ith clamps 
or butted against a backstop w hich is 
simply a board that's nailed or 



clamped to the w orkbench. 




Although sanding acroo the grain fc?Vt r« - 
otninencfed ordinarily, it Ji a good way to re* 
move stock quickly from rough lumber. 







Flat-top under tan be damped to work- 
bench for use as a statlonaiy toot Ryobi of- 
fer* this attachment for sanding bevels. 
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Orblul palm zanders .accept a '/.-sheet of sandpaper and are designed for fine, flnlsn landing, 
Makita model |JefI | has dust bag At right, li the popular POrtcr-Cabk speed- Bl« wnder. 



1 PALM SANDER 

U NLIKE BELT banders orbital 
palm sanders are designed for 
smoothing the surface, not for heavy 
stock removal. These small, light- 
weight sanders are used for the final, 
supersmooth sanding prior to apply- 
ing a finish. Also, for sanding lightly 
between finish coats and for the final 
smoothing after a belt sander has 
been used. 

Palm sanders accept a Vi-sheet of 
standard 9 x ll-in. sandpaper. The 
paper is held to the sender's pad by 
paper clamps — usually a pair of 
spring-loaded metal jaws. Other op- 
tions include peel-and-stick or Velcro- 
backed sandpaper. The actual orbital 
sanding motion is produced by the pad 
moving in tiny, high-speed circles, or 
orbits. Palm sanders are rated ac- 
cording to orbits per minute (opm) 
which typically range from 12,000 to 
15,000 opm. (For an in-depth look at 
palm senders, see "Smooth Opera- 
tors," page 83, Aug. ’88. ) 

A vast majority of palm sanding is 
done with fine and very fine sandpa- 
per. usually between ISO- and 220- 
grit papers. However, medium-grit 
paper, such as 80 grit, can be used to 
smooth semi rough surfaces and re- 
move shallow scratches. Then, follow 




Paper damps differ from under to under 
Clamp on Porter -Cable under Is lifted wfth a 
slotted screwdriver to accept sandpaper. 




Advancl ng w+th the Open side of under can 
causer edge of abrasive paper to catch on 
Splinter?, as shown. Rotate sander 9(J\ 



up with progressively finer sandpa- 
per to achieve the desired level of 
smoothness. Another important step 
is to always brush off the sanding sur- 
face when switching to a finer-grit 
sandpaper- This will remove any of 
the loose abrasive grits of the previ- 
ous, coarser sandpaper that could 
scratch the surface Employ this 
sweep-clean technique for all types of 
sanding— power or hand. 

When using a palm sande^ don't 
push down too hard. This will put un- 
due .strain on the motor and cause 
deep circular scratches. IF small 
scratches do appear, remove them by 
sanding lightly by hand — with the 




□ustlen palm wndertonw with spiked met- 
a\ plat# for punching holes In sandpaper 
Wood dust Ei sucked through pad. Into bag . 




uffien fitted Will? an qptJonaJ nibbing pad, 
palm sander can be used to polish a finished 
surface 1 us Png rDETeraToneand wafer or oil. 



direction of the wood's grains using 
very fine sandpaper. Always moving 
a pal m sander with the d jrection of the 
wood's grain isn’t quite as important 
as with a belt sander. But, it will cre- 
ate a smoother surface than sanding 
across the grain. 

Even though palm sanders don't 
generate nearly as much dust as belt 
sanders, you may want to consider a 
dustlesB palm sander, A special 
spiked plate comes with the sander 
for punching holes in the sandpaper, 
as shown. During sanding, wood dust 
is sucked through the holes in the pa- 
per and the sandcr’s pad and into a 
small collection hag. 




Beside? stropping fiat surfaces, palm iirtd- 
ers are excellent for softening sharp edge? 
and comer?. Hold the tender at about 4?". 




To sand contoured. Irregular- shaped sur- 
face?, Install a thick, sponge rubber pad on 
under. Soft pad contours to shape of work. 
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FINISHING 

SANDER 



T HE ORBITAL finishing zander 
is similar to a palm sander except 
c_h:±L it is more powerful and accepts a 
Vi-sheet of standard 9 * 11-in, sand- 
paper. This provides twice as much 
sanding surface as a l /4-sheet palm 
sander. 

Note that some tool manufacturers 
also offer a W-sheet finishing sender 
that measures about 1 in. narrower 
and 2 in, shorter than a typical Wz- 
sheet sander. 

Finishing Banders, like palm tend- 
ers, are rated according to orbits per 
minute which typically range from 
about 10,000 to 12,000 opm. The ex- 
ception is AEG which offers high- 
speed finishing sanders rated al 
20,000 opm. Most power tool manu- 
facturers also offer dustless finishing 
ganders, that come with dust collection 
bags. 

Unlike the one-handed palm zand- 
er, two hands should be used to con- 
trol a finishing sander. A gain p iVs 
important not to push down too hard. 
Slight pressure is all t hat’s needed to 
allow the sandpaper to do its job. 

A Vi-sheet finishing sander is par- 
ticularly useful for smoothing large 
surfaces such as tabletops and ply- 




Gang sanding saves time when edge land- 
ing. Two ou tilde boards are scrap board! 
that prevent rounding inner workpieces. 




To smooth small, odd-shaped pieces. damp 
under upside down to a bench- Use entire 
pad to prevent wearing a spot in sandpaper. 




Orbital finishing sander accepts '. v-sheei of standard ? M -In. sandpaper. Shown, Is a stand 
arcl model, butiandera that tome wHh (knt collection bags arc available, top. 



wood panels and cabinet doors, How t - 
ever, be careful when sanding near 
edges not to let the sender's pad tip 
over the edge. The semisoft pad has a 
tendency to round over edge? and cor- 
ners ftlightly. A finishing sander also 
provides a quick way to smooth joint 
compound and Sp sickle from wall- 
board repairs. 

Other less -common uses for a fin- 
ishing sander include rubbing paste 
wax to furniture with a soft doth, and 
polishing metal surfaces with super- 
fine 600-grit silicone-carbide abrasive 
paper; as shown- 




Spring- loaded clamps bold the sandpaper. 
Be sure to pull the paper tight. Loose, floppy 
paper redoes live lander i effectiveness. 




Circular morion of orbital sander makes It 
Ideal for sanding across right-angle Joints. 
There's Unit chance of crcatgrdln scratches. 



After witching to a liner -grll sandpaper, toe 
nire to sweep the work surface dean. Abra- 
sive* grit Jett over? could scratch the siatoce. 




Cover sander s pad with a double layer of 
teny cloth and buff paste wax on lUmlture, 
Use a dean section of doth for final buffing. 




Folhh metal with iCK]-grJt sllicone-carblde 
abrasive paper, To remove net stains* apply 
mineral oil first, then polish the surface. 
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DISC SANDER 

T HIS versatile tool is actually two 
tools in one. It accepts abrasive 
discs for aggressive shaping and sand- 
ing of wood, or a Iambus woo! bonnet 
for polishing finished wood and paint- 
ed metal surfaces. In fact, disc Sand- 
ers are commonly used in autn body 
repair shops and other commercial ap- 
plications for grinding metaL 
A disc sander consists of a powerful 
motor that spins a flexible rubber 
backing pad. The pad provides sup- 
port for the sanding disc or polishing 
bonnet. Various diameter senders are 
available P hut the 7-in, model is the 
most common. Also, since sanding re- 
quires greater speed than polishing, 
look for a 2-speed tool to get the most 
for your money. For example , the 7- 
in. Ryobi disc Bander, shown, oper- 
ates at 1900 and 3400 rpm. 

Make no mistake about it, this is a 
rough-sanding, no-nonsense tool. The 
rotary action of t he disc results in 
semicircular, cross-grain scratches 
and it takes practice to be able to sand 
without gouging the surface. Howev- 
er, it is this raw power that makes the 
disc sander an excellent tool for rough 
w r ork such as shaping wood, removing 
paint and cleaning rust from metal. 
When using the abrasive disc, apply 
enough pressure to flex about one- 




Se careful when maneuvering the sander 
TTw edge Of the dUt »1 easily slice (run the 
work H as shown. Keep the sander moving. 




Clamp 2x4 block Jn a- vise to hold under Up- 
right. Use a foam-backed abrasive pad to 
provide* Out landing surface. 




Disc sander is fitted wftha rubber backing pad for use with abrasive disc \ bottom left for pol- 
ish ing bonnet fright], Thfc k foam rubber abrasive pad [upper reft | permits fuil-f ace sanding. 



third of the disc flat on the surface. 
Hold the tool at a slight angle, as 
shown. Tilting up the handle too high 
will cause the disc to dig in and gouge 
the surface, And once the surface is 
gouged, it can be incredibly time-con- 
suming to smooth out the damage* 
When using a Iamb's woo l bonnet to 
polish finished wood, first apply paste 
wax to the surface with a damp cloth. 
Let the w r ax dry for 15 minutes and 
then buff it with the polisher set on 
low speed. Keep the bonnet moving at 
all times to prevent burning the 
wax, w 




Thick foam-backed abrasive pad allows fine 
sanding with 1 20-grPi or fine/ sandpaper. 
Note that unlike a disc pad Is Hat on surface 




For rough sanding, like removing paint* 
press down so one-third of disc makes con- 
tact- Keep handle low to avoid gouging. 




To convert a disc sander to a stationary toot 
first remove side handle and Install a short 
block of 2x4. block wfth a long bolt. 




A d Esc under Is a quick and easy way to re- 
move run from metal surfaces. Always wear 
eye protection when using* disc sander. 




A lamb s wool bonnet Is used for polishing 
jobs. Apply paste wax with* damp cloth, let 
dry and then buff wlih sander at low speed. 
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PLUMBING BASICS 

SINGLE- 

HANDLE 

FAUCET 



TEXT AND PHOTOS 
BY MERLE HEN KEN I US 



S TYLISTIC preferences aside, the 
main advantage in owning a sin- 
gle-lever faucet is its simplicity. Be- 
cause these faucets contain few parts, 
it-yoursetf repair can be done 
-juickly and is a real money saver. 
Most single- lever faucets operate 
by the principle of rotating or sliding 
porta. When the handle is rotated or 
raised, it moves a control mechanism 
inside the faucet. This mechanism has 
ports that match the inlet ports in the 
faucet body. When these ports are 
aligned, hot and cold water is then al- 
lowed into the spout. When rotated or 
lowered to the off position, the ports 
are moved ouL of alignment and the 
water flow is cut off. 

Of all the single-lt ver faucets in use 
today, the vast majority were made 
by the Moen and Delta companies* or 
their corporate cousins. Aqualine and 



Peerless. We’ll concentrate on the re- 
pair of these two , with the knowledge 
that other makes can be accessed in a 
similar fashion. 

Moen faucet 

A Moen faucet needs repair when it 
drips through its spout or becomes 
stiff in its operation. Both symptoms 
are easily corrected with a replace- 
ment cartridge {around 5E14), which is 
available at hardware and plumbing 
supply stores. As with all faucet re- 
pairi^ the water w ill need to be shut 
□ffin advance. 

If you own a Chateau Series Moen, 
begin by lifting the decorative cap 
from the handle. If you ow n a Model 
7300, pry the indent cap off to reveal 
the handle screw. In either case, loos- 
en the screw and tip the handle back 
to remove it. Use pliers to loosen and 



■ — $1465, no Double 



To remove a Moe-n faucet lever, loosen the 
itrevrf on top at the handle and Up the (ever 
back and up. Then puli otf the lever. 



To free the fixture's cartridge, you must tlnf 
loosen the pivot nut by turning It counter- 
clockwise wl|h a [ wlr of pfier*. 



A bran retaining dip holds the cartridge se- 
cure Iralde Hie fauceT body. PuN this dip out 
horizontally, using needle-nose pliers. 
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remove this nut underneath* With the 
pivot nut removed, you'll aee a brass, 
U-shaped clip, positioned horizontal- 
ly. Pull it straight out with small nee- 
dle-nose pliers and set it aside. Then, 
use larger pliers to pull the cartridge 
up and out of the faucet body. 

As the old cartridge will not look 
substantially different from the new 
one, discard it to avoid confusion. 
Then press the new cartridge into the 
faucet body until it seats itself. 




Once the dip Is removed. pulP the cartridge 
up and out of the faucet body. If the car- 
tridge Is rtuck, waggle rr slightly , 



Repairing a 
single-handle Delta 

Della faucets have a few more compo- 
nents but are just as easy to repair, 
(Repair kits including new seats, 
springs and cam assembly — but with- 
out a new ball assembly — will cost 
around $5.) Start tipping the handle 
back anti loosening the set screw on 
its underside using an Allen wrench. 
With the ban rile off. you 'l l see a cay>- 
assembly nut with a knurled edge. 
Use pliers padded with cloth, or the 
wrench supplied with the kit, to loos- 
en and remove the cap. 

Underneath is a nylon and neo- 
prene cam assembly resting on top of 
a steel ball. Lift off the cam assembly 
and pull the ball from the faucet body. 
This will reveal two spring-loaded 
seats in the faucet ports. Use the kit 
wrench to lift out the seals and 
springs. 

Discard both springs and seats. 




Lift the cam and ball asiemhiJei out of the 
faucet body to reveal the rati and springs 
located underneath the ball. 



With the cartridge seated, slide the 
retaining clip back in place and re- 
place the pivot nut and the handle 
body. To property engage the lever 
under the rim of the pivot nut, tip it 
back, then down. Finally, replace (he 
handle aerew and cap. 

Repairing collar leaks 

A collar leak will manifest itself in a 
puddle of Water at the ba.se of t he fau- 
cet. The leak w ill occur only w hen the 




To remove a faucet spout collar, lift and rwlsi 
until It cornei free. It may require gentle pry- 
ing with a flat blade screwdriver to loosen It, 



Then, slide the new seats and .springs 
onto the wrench and guide them into 
their ports. Follow by pressing the 
ball into the body so that the peg in- 
side the body aligns with the slot in 
the ball. Slide a new cam assembly 
over the ball, so that its tab fits the 
side-slot of the body, and screw the 
cap assembly onto the body. Finally t 




To remove the handle on a Delta single-lever 
faucet, lip the lever bark and remove the Al- 
ren screw rotated on underside of arm. 




Remove the seats and springs using the Airen 
wrench that comes with each replacement 
kit. The new springs go into the ports first. 



faucet is turned on. The problem is 
corrected by replacing the O-rinp be- 
tween the spout collar and the faucet 
body. 

With the faucet lever and pivot nut 
removed, gra&p the spout near its col- 
lar and twist and pull up at the same 
time. Cut aw ay the old O-rings and 
roll exact replacements over the body 
until thereat In (.heir slots. Ccaat the 
new O-ringH with heat-pruuf grease 
and reinstall Lhe spout 




After replacing spout O-rtngi. -lubricate them 
with heat-proof grease and press the collar 
over the O-rlngs and faucet body. 



replace the handle and test y-nur 
work. If a leak persists, tighten the 
cap assembly a little more, 

If tightening won't stop the leak, 
then you 1 !! have to replace the ball as- 
sembly. Delta offers both plastic and 
stainless-steel replacements. The 
stainless version will usually stand up 
better to wear. W€ 




Loosen the threaded rap assembly with pIF- 
ers and Nft ii off to revtaf the cam and ball as- 
semblies underneath. 




Wflth the springs, seals and bail assembly In 
place, Install a new cam assembly and re- 
place the cap and lever handle- 
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NEW PRODU CTS 

GARDEN GEAR 



Battery>Pa£k Power 

Sears recently Introduced -a il tit of cordless 
lawn and garden tools that are powered 
Oya li'-vort battery. This System provides 
freedom from an extension cord without 
the weight and noise of a gas- powered 
unit. The 7 -pound battery 1 5 SO | comes with 
a strap to fit comfortably a round your waist 
or shoulder. A plug-ln charging stand jin- 
eluded] recharges the battery In 16 hours, 
The tools shown Include a Bushwacker 
hedge cupper and weedwacker string 
trimmer. Each tool draws power from the 
battery pack via a colled cable similar to 
those used on telephones. The hedge clip- 
per 1 555 1 features a 16-In.,, double-edge 
cutting bar and a 5-amp motor that delivers 
lh OO strokes per minute, it cuts In both di- 
rections and will trim branches up to ¥i In 
die. The dipper wl II run 45 minutes on a 
single battery charge- 
The Weed wack er string trimmer [ SfiSf 



runs about 30 minutes on 
a luff charge and cut* a 9- 
In.-wJdt swath, li comes 
complete with 30 ft, of 
nylon trimming line. Fcr 
details, contact Sean, 
5ears Tower, Dept, 

7 Q3« PM, Chicago, IL 
44 * 04 , 



Power head Plus 



If you're about to Invest In several lawn 
and garden power tools, then check out 
Green Machine's Expinddl system. The 
Homeowner series | model fro. I900f con* 
slits of a single puwerhead that accepts 
any of six Individual tools; power blower, 
snow thrower, curved-shaft string trim- 
mer. straight-shaft string trimmer, lawn 
edger and weedehcultlvator. 

The powerhead Is a l.85-hp, ^-stroke, 
gas -powered engine- Each of the tools 
slide on and off the powerhead quickly by 
simply loosening a wingnut. frq tools are 
needed when changing attachments. 

The basic starter system Includes the 
powerhead and a curved shaft, T 8 - In. 
string trimmer for about 5230. Additional 
tools cost about S T 20 each. The Homeown- 
er series Is designed for small- to medium- 
sized yards. A larger, straight shaft version 
called Che Estate 2008 Is also available, 
with trimmer, lor S3 10, For more informa- 
tion and details, contact H Mt/Grcen Ma- 
chine, 20710 5- Alameda St,, Sox 560, Long 
Beach, CAHTCOr. 



Rain Man 

Hene's a way to water your lawn easily, ef- 
fectively and, best of all, without wasting 
water. The flam King traveling sprinkler 
| S0O] can water a patch of lawn measuring 
up to 50 ft, wide < 1 00 ft, long, Slmpfy pull 
out the desired length of steel tape from 
the sprinkler and push the metal stake into 
the ground. Then, adjust the width of the 
spray from 5 ft. to 50 ft. Water pressure in 
the hose powers the sprinkler along the 
steel tape, sprayi ng water across your fawn 
ax It moves- When It reaches the end of the 
tape, the sprinkler shuts off automatically. 
For more Information and •details, contact 
Air cap Industries, Box 2120, Tupelo, MS 
38803 Or. you can call toff-free |9C0j 23N 
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Water Meter 

Conserving water has become a major con- 
cern and The simple device shown here tan 
help prevent wasteful water practices. 
Called the Tlme-A- Mailt water timer | s T 4 ) r 
It 's used wi th a sprinkler to deliver an exact 
amount of water and then shut off auto- 
matically. Attach the timer to either an out- 
door faucet (jfricocfc) or directly to the 
sprinkler Then, set the timer either to the 
number of gallons delivered— up to 1600 
gallons — or length of time — up to 4 W 
hours. For details, contact Melnor Indus- 
tries, 1 Carol F1.„ Moonachle, IMJ 07074. 



ton engine and has five forward gears and 
one reverse gear. Top-end speed Is nearly 
6mph, 

Other features Include electric start. kW- 
swttch driver's seat and 6-praltion cutting 
height that's adjustable from 1 In. to 3 Vj In, 

The mower [model ftlo- I $0-1 3) costs 
about 12445. For more Information and de- 
tails. contact Ffuiqvama, 907 W. Irving 
Park ltd,, Itasca IL 60143. Or, call toll-free 
[800)430-7297, 



Husky Mower 

Husquama has a tight -turning rldl ng lawn- 
mower that boasts a minuscule 3 Vi-ln, turn- 
ing radius. The 5wediih-made mower 
features rear- wheel steering and front - 
mounted. 34-In. 'Wide mowing deck. The 3- 
blade mowing deck is equipped with guide 
rollers that help prevent scalping when 
mowing uneven terrain. 

It s powered by a 3 2-hp Briggs and Strat- 



with niter screen, flow regulator, 80 ft. of 
lA-ln.-dia. flexible tubing, two L-shaped 
connectors, two T- shaped conned ors, 20 
risers, f 2 half-circle spray heads. 12 full-cir- 
cle spray heads, and two hose closures. A 
vegetable garden watering kills also avail- 
able. if can cover SOD tq. ft. as well, or be 
designed to handle six 25-foot planting 
beefs spaced 3 ft. apart. 

Each kit alio contains whai the manufac- 
turer calls gop/ plugs. These simple devices 
act is couplings. So. If you make a mist she 
cutting the tubing or If you want to change 
your layout In the future, you can Join two 
cut lengths of tubing wherever yOu want. 

For mare Information and details, con- 
tact True Temper. Bo n 3 son. Shiremans- 
town PA J7Q1K m 



Home Irrigation Kft 

tf you're serious about landscapi ng or vege- 
table gardening, then you should know 
about True Temper's SJo-Flo landscape w#' 
rering system — a complete, do-it-yourself 
Irrigation system. 

This easy-to-lnstall kit comes with every- 
thing you need to Irrigate up to 500 sg. ft. 
of landscaping. Simply run the flexible tub- 
ing from an outdoor faucet to tine shrubs 
and plants (see Ulus trail on at right). Cut 
and Join the flexible, ultraviolet JFght resis- 
tant tubing with pushpin, barbed connec- 
tors (below left), From the tubing. Insert 
risen | below right | that are then fitted 
with spray heads [be lo w center). 

The kit 1 141 1 includes a hose connector 
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Vtrutlte sanding mad line Is * fw<Moolrlj> 
one benefit Dp unit it fedtufej a I -l/i.-wldp 
sand kig belt and an &lfvdJa, atorarfvr dbt 



The Delta Sawtwtk frame «*nl trim saw has an 8-Ini -dJa. (Made and functions as a cross be- 
tween a radlal-ann uw and a power /niter saw, l^g stand and wheels are opdonat 



ter angle stops at taro, 22W* and 45° 
left and right. There are al&o positive 
stops at 31.62“ miter and 33,85° bevel 
used for making compound angle cuts 
in standard crown moldings. 

The cutting capacity at SO* {cross- 
cut) is 2Y* in, thick >; 16 in. MiLer-cul 
capacity is 1% in. thick * 12 in. Saw- 
buck will also accept a stacking-type 
dado blade for cutting dadoes up to 
in. wide It weighs 78 pounds and 
Delta offers an optional folding leg 
stand with wheels for about $65. The 
Deluxe Saw buck {model No. Si-050) 
costa about S740. 

Belt/dlic under 

This versatile belt/disc sander is the 
latest addition to Delta’s line of bench- 
top power tools. A handy machine for 
any workshop, it features a I -in, - wide 
x 43-in. sanding belt and an 8-in. -dia. 
abrasive disc. The belt and disc are 
driven simultaneously by a ?&-hp mo- 
tor. The belt runs at 3000 surface ft. 
per minute and the disc at 1735 rpm. 

Use the two abrasive surfaces for 
sanding and grinding various materi- 
als including wood, plywood, plastics, 
steel, iron and aluminum. I t can also 
be used for tool sharpening. Replace 
the sanding belt with an optional felt- 
covered belt to buff, polish and dean 
fine metals and jewelry. 

Both the belt and disc have an ad- 
justable worktable that tilts up to 45°. 
Remove the upper wheel guard to ex- 
pose the idler pulley for sanding con- 
tours. Constructed of heavy-duty 
east iron, the 62 -pound tool comes 
with a miter gauge, 100-grit sanding 
belt and 80-grit abrasive disc. Delta 
offers a wide range of belts and discs 



separately. The sander (model No, 
31-340) costs about $225. 

Bench saw 

Here’s a benchtop table saw that’s a 
valuable tool Tor the job site or work- 
shop. The H’/o-Ln. saw features a 20 x 
26-in. saw table made of the same 

E ulyester resin that’s used in the Saw- 
uqk. This keeps weight down — the 
table saw weighs only 40 pounds 
— while adding structural stability. 
The table won’t dent or rust. 

Powered by a 13-amp, 4500- rpm 
motor, the saw comes with a carbide- 
tipped blade, miter gauge, self-align- 
ing rip fence and see-ln rough blade 
guard with antikickback pawls. Maxi- 
mum depth of cut at 90° is 2 l h in. At 
45°, it’s 14^ in. The widest rip cut pos- 
sible is 12 in. Optiunal table exten- 
sions increase the rip capacity to 34 in. 
The saw (model No. 34-330) costs 
$320. Fur details on all these tools, 
contact Delta International, 346 Al- 
pha Dr., Pittsburgh, PA 15238. PM 



Benchtop table saw b ilnd for remodeling 
and woodworking projects. Table Is made of 
gtas-rdnTorced polyester resin. 



NEW TOOLS 

THREE'S 

COMPANY 



BY JOSEPH TRUIM. 
Shop And Tools Editor 



T HERE arc few tool maiiufaciur- 
era that enjoy the fine reputation 
earned by Delta International For 
more than 70 years, Delta has been 
making quality power tools for profes- 
sionals and serious do-it-yourselfers 
(Yon may retail that between 1945 
and 1984, Delta tools were manufac- 
tured by and sold under the name 
Rock weUJ Therefore, whenever Del- 
ta announces the introduction of new 
tools, builders and homeowners alike 
are anxious for details. 

Shown here are three of the latest 
additions to the Delta line of power 
tools. The first tod, the Deluxe Saw- 
buck frame and trim saw, is an updat- 
ed and improved version of the 
original Sawbuck. The new Sawbuck 
is a versatile lumber cutter that's a 
cross between a radial- arm saw and 
power miter saw. With it, you can 
crosscut, miter, bevel and cut com- 
pound angles in stock up to, and in- 
cluding, 2xl2s. The only cut the 
Sawbuck won't perform Lr a rip cut. 

Powered by a 15-amp, 5500-rpm 
gear-driven motor, Lhe Sawbuck ac- 
cepts an ft-in.-dia. blade, The 28Mt-in.- 
wide x 52-in. -long saw table is made 
of a glass-reinforced polyester resin 
compound, known as SMC, that ac- 
cording to the manufacturer wont 
warp, dent or rusL Other features in- 
clude an easy-to-use tilting bevel 
scale, rotating miter table, electric 
blade brake, built-in arbor lock (for 
quick blade charges) and positive mi- 
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You need one. Because there's almost no 
end to the jobs you can do easier and 
taster with a Campbell Hausfeld 
Air Compressor. 

inflate tires, sport 

rafts. You can 

spray paint, fertilizers 
pesticides You can clear 
water lines and gutters. 

You can use it with nailers, 
staplers, sandblasters. 



sanders,, drills and impact wrenches. And the 
list goes on. Campbell Hausfeld. America's 
favorite air compressors. See the complete 
line of air compressors, tools and acces- 
sories. For more information and the 
your local retailer call 
1-800-634-4793, Monday- 
Friday 8am-5pm, ET. 



T : 



Sirci i«e 
r J arl-iptK!|l Ha LI El till l r jH c J 




With an available sTr bed and up to 2,550 lbs. 
of payload, it hauls. With the available 4 -speed 
automatic and fuel-injected V-6, it moves. And 
with new anti-lock rear brakes and our exclusive 
7 year or 70,000 mile Protection Plan* it has no 
competition. The nud-size 1989 Dodge Dakota. 
In a class by itself. WTO 

‘Sot this pawertmin limited warranty & its rostraQTiDfiG at dealer 
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How To Repair 

HOLES IN DRYWALL 

8Y ROSARIO CAPOTQSTQ, Contributing Edtof; PM illustrations by George Retseck 



T HE MATERIAL most widely 
used on interior house walls is 
gypsum wallboard, also known 
as plasterboard or dry wall . This prod- 
uct consists of a core of gypsum faced 
on both sides with tough paper. Al- 
though it serves its purpose well, it is 
relatively brittle and can puncture 
when struck by a sharp blow. But 
patching a hole is not a difficult task 
and you’ll obtain a neat, sound repair 
by using one of two basic methods. 
Both make use of ready-mixed joint 
compound which is available in hard- 
ware stores and lumberyards. 

Small holes 

Holes up to about 4 in. in diameter are 
patched with the wire mesh backup 
procedure. Begin by cutting a piece of 
ordinary wire screening slightly larg- 
er than the hole to be repaired. 
Thread a length of string through the 
center of the screen. 

Next, moisten the edge of the hole 
and the perimeter of the back side of 
the opening. Then, using a narrow 
putty knife, apply compound to the 
edge and around the back of the open- 
ing. While holding onto the string, 
cuH the screen and fit it through the 
hole in the wall. Then, pull on the 
string to draw the screen up against 
the back of the wall board. Tie the 
string around a pencil or a length of 
dowel that spans the opening. 





2 Ure jwtow putty knlf* to apply ready- 
mix Joint compound to the edge of the hole 
andbatfc surface of damaged panel. 



2 Thread a jtrong string through a piece 
of wire rnaah fawning, then Ctrl the math 
and pan It through th* opening. 





4 Pull the mesh against the back of the 
wall, tla the ttring to a pendl, tticn apply a 
ipyw of compowtdover th* mesh. 



1 Begin by removing ad loose and broken gypsum from the damaged hole and atrip off 
any com and frayed paper. Alio, vacuum away all dust, then dampen the edges. 



Apply u layer of compound to the 
screen but not flush to me surface of 
the wall. When the screen has been 
coated overall, twist the pencil slight- 
ly to increase the tension on the 
screen. Allow this first layer to set, 



then cut the string to remove the pen- 
cil Apply a second layer of compound 
so the patch will be flush to the surface 
of the wall. When this (lush coat has 
set, apply a final thin coating of com- 
pound over the patch and slightly onto 
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Mark off a centered area on the 
back of the patch, ■/* in* smaller on 
each aide than the hok in the wall. Cut 
through the paper surface and slight- 
ly into the core. Snap the board on 
each score line and carefully peel 
away the core material so that only a 
paper flap remains. Use 120-grit pa- 
per to sand the outer edges of the (lap 
until they taper to a point. Dampen all 




surfaces that will be bonded. Then, 
apply joint compound to the back of 
the patch flap, and edges of the hole. 

Press the patch into place and use a 
wide-blade knife to work the flap flush 
to the wall and to squeeze out excess, 
compound. Allow to dry and then ap- 
ply a thin coat of compound, extend- 
ing about l or 2 in. beyond the patch 
area. When this is dry, sand smooth. Mil 




the surrounding wallboard, When 
dry, sand the patch with 220-grit 
abrasive paper. 

Large holes 

Holes larger than 4 or 5 in. are beat re- 
paired with a plug cut from a scrap of 
wallhoard. First, trim the hole square 
then cut a piece of board about 2 in. 
longer on each side than the hole size. 




S When rhe first layer of }o\ n t compound 
has dried thorough fy. cut the st ring close to 
the mesh. and remove the pencil. 



* After the seco n d ray#/ of compound has 
set. apply a thin fJnai layer, leathered to 
slightly overlap the surrounding surface. 



f To repair a larger hole, first square off 
the hole with a keyhole saw. fie sure to 
avoid wires or pipes with the saw. 




1 Cut the wallhoard plug to size and mark 
the back. Then cut through the paper lac- 
ing and partly Into the gypsum tore. 




9 Snap and peel hack the waste segments 
leaving the center and the overhanging 
front lacing paper Intact. 



19 Sand the edges of the flap to a taper at 
the outside edge. This feathering makes 
the patched surface less noticeable. 




1 T Dampen the wall surfaces that will re- 
ceive compound then spread It on the flap. 
Apply extra compound In the corners, 



1 J Apply a thin layer of compound on the 
wall surface and hole edges, then iflde the 
ptug patch into the opening. 



IS Lite a wlde-blade knife to press flap 
against wail. Force out excess compound, 
then cover entire patch. 
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Appliance Clinic 



BY STEVE TOTH Contributing Editor 



Whistles While 
It Works 

I have a Whirlpool refriger- 
ator freezer model No. 
EVD19PR0, serial No. 
E03796274. When the 
freezer is running, a whis- 
tle occasionally develops 
and continues until the unit 
shuts off. Slamming the 
doors stops the whistle. 

What's wrong? 

JOSEPH CSUL IK 
CENTER VALLE Y, PA 

The sound may be coming 
from the evaporator fan of 
your 19 -year-old refriger- 
ator* Due to the tow tem- 
perature at which the fan 
operates, the lubrication in 
the motor can, over a peri- 
od of time, dry out. When 
this happens, the bearing 
will wear and can make the 
noise you describe. By 
slamming the door, yon 
change the position of the motor shaft 
in the bearing and the noise tempo- 
rarily stops . It may take weeks or 
years , b ut the beari ng will wear out to 
the point where the motor stops. 

The solution is to install an evapo- 
rator fan motor kit available from 
your local Whirlpool parts distribu- 
tor . The kit is part No. 482469 and 
casts about $30. 

To install the kit, first unplug the 
refrigerator and remove the food f 
shelves and basket from the freezer. 
Snap off the small plastic grille on 
the evaporator couer ararf remove the 
Phillips -head screws that hold the 
cover in place . If the gaskets on the 
sides of the evaporator cover come 
loose as you remove the cover , re se- 
cure them with masking tape before 
reassembling. 

Behind the cover, you'll find the 
evaporator fan and motor . Remove 
the two screws that hold the motor in 
place and pull the fan and motor 
through the fan scroll that surrounds 
it. Cut the two wires going to the mo- 
tor and remove the unit , 

Follow the instructions that come 
with the new evaporator fan motor 
kit. Then r reassemble the refrigera- 
tor in the reverse order, This should 
eliminate the whistle. 




To replace evaporator Fan, ynpltig fridge and Take Oul iheJvci and 
drawers. Then, re move grille and evaporator cover. DUconnect 
fan, replace with new unit and reassemble. 

Projector Repair 

I am trying to find the film-drive cog 
wheel fur my 15 year-old Sears model 
No. 9205 , Dual 8 Projector. Sears told 
me that they no longer have a listing 
for this part. Any assistance would be 
greatly appreciated. 

DESMOND MURPHY 
SUNRISE, FL 

/ believe that the correct model num- 
ber for your projector is 584-9205. 

The first three numbers indicate that 
the unit was manufactured for Sears 
fry the Bell & Howell Ca. Although 
Sears is no longer able to help you, 
many functional parts can stili be 
found by contacting your nearest Bell 
& Howell service company. Supply 
the service agent with the Sears mod- 
el number of the projector and de- 
scribe the part that you need. It 
sounds like you're looking for a feed 
roller. No. 450625 
You can get this part for about $5 
from one of the following companies: 

Island Camera Repair , 228 Ri . 1 09, 
Farmingdale „ NY 11735 1 (516) 293- 
8910; UT Photo Service f 3088 Cty- 
bvurn Aue, t Burbank f CA 91505 , 

(213) 245-6631 or International 
Camera Carp 1# 231 S. Jefferson Si., 

Chicago, IL 60606, (312) 876-1530. 



Circuit 

Board Trouble 

My G.E. gas dryer model 
No. 1DG-4820E5M, serial 
No. ZD217063 has two 
automatic cycles that don’t 
function. However, manual 
operation works fine. 1 
checked the moisture sen- 
V sor and ail the wiring. The 
ml problem seems to be in the 
JJcircuit board. Do you have 
any suggestions? 

ARNOLD A. KATZ 
TORRANCE, CA 

i found that while the 
moisture sensor for your 
machine is still available, 
the circuit board is not. If 
you choose to keep your 
machine , your only option 
is to use it manually , 
However, you might try 
calling the G.E. answer 
center at <800) 626-2000 . 

Ask for the phone number 
of the customer relations department 
in your area. Then, explain your 
problem to the customer relations de- 
partment. They may have a policy re- 
garding this situation and may be 
able to offer you an allowance on a 
new machine in light of the unavail- 
ability of the circuit board. 

Needs Door 

The door Uner of my 1 1-year-old Frig- 
idaire dishwasher has rusted and the 
surface is flaking. Since there is noth- 
ing else wrong with the machine, Td 
like to replace the door. Where can I 
find this part? 

CAROLYN DAMRON 
WaFRAPELLO.MI 

To locate an authorised Frigidaire 
service and parts center t call the 
Frigidaire action line at (800) 451 - 
7007. If you have any further ques- 
tions about part availability, product 
information or a complaint that your 
local dealer can't handle , call the 
customer relations department at 
( 800)327-2440 , m 

If yoU tajiT a OrtrLiflrt iL'iih an> appl I 
qux&utt, llh^A ti w maMandaer 



EdAH. Mnd 
aenotnhmben. 



lit AjpplitifU-r Ctiii it. Popular Mechanics, 224 Weil 
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unde in teFfisf wilt be discussed to inis cah 



57th Si New York,. NY 1 00 IS. Son 
cannot b ans^ird individual!' 



ry r bl letters 
Problems of 



99 



POPULAR MECHANICS * JULY I 96 $ 



THE BETTER HOME 

Hom c owncr s 'CBnlc 

BYNORM AN BECKER, P.E, Contributing Editor 



Sash Problem 

My house has Andersen Themopane 
double-hung windows. The windows 
have spring-loaded sash cords. Three 
of the top sashes jam and can't be re- 
leased by pulling the cord back and 
forth. Also, when the sashes are 
pushed to the top and locked, they 
don't close tightly. What can be done 
about this? 

B. SPENSER RYLAND 
LEBANON, FA 

There s a good chance that the win- 
dow openings are not square. This 
condition can occur as the house set- 
tles p or be the result of improper in- 
stallation. Also, when windows are 
installed r the void !* between the jamb 
and framing should be filled with 
loose insulation , Ifs possible that an 
excessive amount of insulation was 
stuffed into the voids. This could 
push the jambs inward and reduce 
the clearance between t he jambs and 
sashes. 

First , fry cleaning and lubricating 
the sash channels . You can lubricate 
them with furniture polish , paste 
wax or candle wax rubbed in with a 
rag. Do not use oil. You can use sili- 
cone, but it must be a dry silicone 
spray— not a lubricant like WD -40. 

If lubricating the channels doesn't 
correct the problem, then you'll have 
to remo ve the casing and resquare the 
window. This can usually be done 
from the inside. 

Low Water Pressure 

I have a house that is 60 years oldL It 
has VHn. galvanized iron pipes. The 
water pressure at the kitchen sink 
and upstairs bathroom has dropped to 
about half of what it should be. I had 
the incoming water checked by the 
city water department and the pres- 
sure was okay. Do I have to replace all 
the pipes or h there a simpler, less ex- 
pensive solution? 

JOHNW. BODGES 
ROANOKE, VA 

Although low water flow could be the 
result of low inlet water pressure r 
your water department has ruled this 
out as □ possibility in your case. The 
first thing to check for would be par- 
tially clogged faucet aerators at the 
bathroom and kitchen sinh. Unscrew 




Stuck Mxhra can often be fixed by simply tu- 
Mating thedunneb. Jn other owl Iraufi- 
Uon packed mind die window puh« the 
Jamta tight against the sashes, 

the aerators from the faucets T inspect 
them and c lean if necessary. If this 
doesn't help „ then the low water flow 
is probably the result of a constriction 
in the distribution piping. 

Over the years, mineral and corro - 
sive deposits farm on the inside of 
iron pipes . This reduces the effective 
opening which t in turn, reduces the 
flow at the faucets , // the rate of flow 
is unacceptable, the only solution is 
to replace the distribution piping 
and , in many cases, the inlet pipe. 

Erratic Water Heater 

In order to save on utility bills, I set 
my new electric water heater at the 
energy conserving range of about 120 Q 
F. Each morning, the temperature of 
the water might be anywhere from 
90* F to 120° F. I've noticed that the 
temperature can drop to 85* F during 
the course of a 5-minute shower, 
What h & wrong with the water heater? 

GARY PETERSON 
CHAPEL HILL, NC 

You may have a defective water heat- 
er. It's possible that the thermostat is 
out of Calibration and needs to be re- 
placed. However t if your unit has two 
healing efemettb, first check their 
settings. If the elements are not set at 



the same temperature, you can get 
variations simitar to those you 3c ■ 
scribe. 

You didn't mention the capacity of 
the heater or its recovery rate. Elec- 
tric heaters have a low recovery 
rate — espec ia l ly in comparison to oil- 
arid gas-fired units. If the tank has a 
low capacity r or hot water has been 
used prior to someone showering p 
then you may experience tew hot-wa- 
ter temperatures. 

Cellar Doors 

I have m older home with an outside 
cellar entrance. Do you know who 
manufactures sloping metal doors 
used to cover the steps to the cellar? 

FRANK W AM ACK 

HONFAPATH.SC 

These doors are generally available 
in larger hardware, lumber or build- 
ing supply centers and cost between 
$244 and $279 depending on site. 
One manufacturer of metal basement 
doors is theBilcoCo., Box 1203, New 
Haven, CT 06505. The phone num- 
ber is (203) 934-6363 . This company 
can send you information on both re- 
placement doors (folder R-250) and 
units designed for a new installation 
( folder C -650). nt 



Service Tip 

The Portland Cement Assn, has 
put together a handy book titled 
7*Ae Homeowners Guide To 
Building With Concrete, Brick 
And Stone. In addition to diactus- 
ing the general characteristics of 
concrete and masonry building ma- 
terials, Lt features photos, illustra- 
tions and step-by-step instructions 
for projects such as walks, drive- 
ways, steps and retaining walls* 
There is also a chapter on the re- 
pair and maintenance of concrete 
surfaces. The book is available 
from bookstores in both paperback 
($14.95) and hardcover ($19.95) 
versions. 



Do you have □ homt-tmintemnet w repair prob* 
iemf Send if to Faptdar Ht- 

m Wtwi §7ikSi , York, frY 1001$. 
Uttm cannot hr t^iLmviLrwhuidiially, huiproh - 
Jr mt ofu?ide interest will be dufuwo in the col- 
umn. For mare home-repair and maintenance 
help get PM'm Home Carr Guide, S3.4S poatpuid- 
Senayour orderfs) to Popular MechanizM, Bw 
1014, Radio CUy SmiM, fitw York. 1 VY 101 01 . 
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HOW TO MAKE BETTER 

HOME VIDEOS 



• CAMCORDER CINEMATOGRAPHY 

Make attention-grabbing videos with the same moviemaking 
techniques the pros use. Planning a script Shooting angles. " 
Directing, lighting, titles and more* 

• FINISHING TOUCHES 

Tips on movie editing, special effects, soundtracks and other tricks 
that can turn your raw footage into a technical tour de force. 

• TOOLS OF THE TRADE 

Camcorder accessories that can give your videos an edge. 

Lights. Lenses. Filters. Batteries and more. 



™ PHOTO *T KCtiOFf 





_ i M 

V f JB v . 

P ■ 3.1 


j^H |b 


1 1 '■ 


V J 


1 H 




TKX&Bt KKEEffiNy 



i 










Spread 



~ *2304.75 Doubl 

LKil-i i 
CAMERA! ACTION! 



Use the same cinematic techniques the pros use to make 
your home videos more interesting and exerting. 




BY ARMAND ENSANfAN; PM Photos by Brian Kosoff 
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IHE remarkable advances in 
video camcorder technology 
have fulfilled most of the 
dreams of amateur moviemakers. 
The camcorder's compact size, and 
features such as autofocus, zoom, 
fades and noiseless scene transitions, 
make moviemaking easier than ever. 

All of these conveniences, howev- 
er, do not automatically make us 
great movie producers. The challenge 
of moviemaking is not in the acquisi- 
tion of equipment, but in the telling of 
a delightful story. 

Take a look at your home videos. 
Moat likely you, as many of us P have 
dozens of tapes filled with random 
shots of gatherings, parties, friends 
and relatives. Most of these tapes be- 
come part of the family's dusty his- 
torical archives, waiting to be viewed 
by future generations. With a little 
planning, anyone familiar with the op- 
eration of the modem camcorder can 
produce attention-grabbing videos 
that will be viewed time after time. 

Preproduction planning 

As with television and cinema, most 
of the work is done before shooting. It 
is important to think in terms uf en- 



tertaining your audience, and keep- 
ing its interest right from the 
beginning. A 1 0-minute video high- 
lighting the key moments of a wed- 
ding will enjoy repeated showings 
much more than a dragged out, 3-hour 
knockdown bout. 

The key is to keep it simple and in- 
clude all the classic elements of film 
making. Identify where the action is 
happening, who is there, what is go- 
ing on, when and why the event is oc- 
curring, and how it is all taking place. 
Keep individual shots short and sim- 
ple — limiting them to 5 to 15 seconds. 
Actually count the seconds. 

Start planning a few days before 
the event. Write down the itinerary 
as well as you can predict. This will 
provide an ideal foundation for a 
script. For example, the script for a 
family reunion picnic might involve 
the following: sending invitations, 
gel-ting the house ready, preparing 
the food, picking up relatives at the 
airport , getting reacquainted with old 
friend^ and relatives, sitting dowm to 
the meal, reminiscing about the past, 
playing games, winding the day 
down, cleaning up, and a concluding 
moment of peace. 




The big picture 

A properly scripted 
event can be shot with 
a single camera, re- 
quiring no editing 
whatsoever. More ambi- 
tious projects would require each 
scene to be shot more comprehensive- 
ly, and edited later for transfer to a 
finished tape. In either case, don't 
limit yourself to trying to capture only 
candid action. Have your subjects act 
out a scene if it will help tell the story 
better. The beauty of video is that a 
bad scene may be erased and reshot. 

Within each of the main scenarios 
fisted above, your shooting script will 
need specific subscenes to help an- 
swer tne where, who, what, when. 



why and how. The best way to do this 
is to think of your movie as a series of 
specific still pictures. The motion will 
be used only to enhance the still. 

For example, auhscenes under the 
heading Preparing The Food might 
include short 5- to 15-second vi- 
gnettes of writing the shopping list, 
looking up recipes, calling an aunt for 
help, running to the store, cooking, 
digging out the grill, and so on. 

It is much easier to visualize the 




Don’t chase subjects. To create the impression of dynamic motion, Uh low shooting angles to emphasize speed and to make your sub- 

have your subjects move dLagonn Ny and toward the camcorder . Jetts seem larger. Here's a good example of the "rule ot thirds/ ' 
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Canon's A1 (tie super resolution 

and stereo of (he High-Band 
Bmm format. Use a video 
light such as Kama's 
Magnum 300 and 
tripoddarp (left] 
tor top results. 




script outline by thinking in terms of 
these individual pictures. Profession- 
al moviemakers use storyboards to 
help organize their thoughts. These 
are a series of drawings that show 
specific shot-by-shot scenes as they 
will appear on film or tape . 

Anatomy of a scene 

Each scene will tell its own part of the 
overall story. Just as the entire video 
has to have a beginning, middle and 
end, so do the individual scenes. 

Scenes are made up of a series of 
shots relating to the same theme. To 
keep the viewer’s interest, it is better 
to have a variety of different shots 
making up a scene rather than one 
long one. These should include a long- 
distance wide-angle shot showing 
where, a medium -distance shot to 
show detailed action and interaction, 
and closettps for highlighting specif- 
ics. Long shots, also known as mas- 
ter-shots, should include a reference 
to indicate size and distance. A shot of 
the Grand Canyon, for example, is 
more informative if there is a figure 
standing within the frame. 

Keep your zooming to a minimum. 
It takes up too much time and can eas- 
ily be overdone. Changing the camera 
angle, focal length and camera-to- 
subject distance between shots will 
have a lot more impact in maintaining 
viewer interest. Study television doc- 
umentaries for reference. 

Set the mood 

The pacing of shots is im portant in es- 
tabl ishing mood . For example , we can 
imply chaos by kee ping every shot in a 
scene down to only 2 seconds each. 
Imagine the trip to the airport: moth- 
er looking at clock, kids jumping into 
their clothes, chasing the dog inside, 
racing to the car, scrambling for the 
keys, detail shots of the speedometer, 
airport signs, running to terminal, 



scanning the crowds. Along, conclud- 
ing shot of hugging and kissing the 
found relatives will slow things back 
down again in preparation for the 
next scene. 

Scene transitions are used to identi- 
fy the beginning and end shots of a 
scene. Fade-ins and fade-outs are 
among the most popular methods. 
Many camcorders offer this feature. 
The same effect may be obtained by 
manually closing or opening the lens 
aperture if possible. Another tech- 
nique is to slowly cover the lens with a 
piece of jagged cardboard. 

Focus-based scene transitions are 
good for showing the passage of time. 
For example, the concluding shot at 
the airport may slowly end by going 
completely out of focus. The opening 
shot of the reunion-picnic scene then 
starts out of focus and is brought 
quickly back in. Most camcorders al- 
low manual focus override. The sim- 
plest transition has a subject walk 
toward the camera, completely cover- 



reveakng a new environment. 

Camera techniques 

Just as each scene is divided into spe- 
cific shots, each shot may be indi- 
vidualized by various shooting tech- 
niques. Whatever the method, it iB 
important to keep the camcorder 
steady. Tripods are ideal for stability, 
monopods for ease of handling. 

Amateurs have a tende ncy to follow 
moving subjects. The results are of- 
ten hard on the eyes. Take advantage 
of the moving picture capabilities of 
Lhe video medium by having subjects 
move across your field of view instead 
of following them everywhere your- 
self. The most impressive motion ef- 
fect is when the subject is moving 
diagonally across the frame and 
slightly toward the camcorder. 

Good movie walking requires some 
exercise. Move your camcorder posi- 
tion to find those good points of view. 
For example, during the family re- 
union picnic, a baseball game is start- 
ed. Shots of players running between 




Lead the eye. Give your viewers a sense of movement and direction Conwy drama by (hooting Arum a low angle wfillc tilting the cam- 

by leaving mom in from of where the action Ij heading. (order on a downward angle In the direction you 1 tiisfecib moving. 
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Are you ready 
to run your own 
business and 
earn all the 
income you want? 

TOUF&, 

is ready tor you! 




"I Started my Own computer 
cleaning company to 
make extra money during 
college. Today, six people 
are working ter me and 
my yearly sales are over 
$100,000. 1 succeeded 
beyond my wildest dreams 
and you can too — even If 
you have no idea how to 
operate a computed" 

Mark Winder, who proved 
the '"four Computer 
Cleaning Company" system. 



You can make $10,000, 
$20,000, $5 0,000+ a year 
running your own company... 



Provide this needed 

service... 



...and find the freedom and financial independence you've been dreaming of. 
When you purchase this complete business system kit you can build a high- 
profit, independent company in the untapped market of computer cleaning— 
with minimum capital investment! in fact, you can recoup the total cost of 
this kit with just two days work! And there's virtually no competition. 

...and find customers at almost any business. There are more than 20 million 
computers in the U.5.— most of these millions of units have never been 
(leaned! With “Your Computer Cleaning Company’’ kit you can be among 
the first to tap this exploding market. 



Not a computer expert? 
It doesn't matter... 



This is a complete business 
that's noj a franchise 



Finally, the opportunity 
you've been searching for,.. 



...because you don’t have to know how to run a computer to dean its exterior 
Surfaces. Computer cleaning is simple, easy and the results are dramatic. 
And, everything you need to build your own business is included in this 
kit— an in-depth marketing/operations manual, complete with sample sales 
letters, estimate sheets and invoices: a step-by-step training video: and the 
equipment and materials you will use. Plus, the entire kit comes housed in 
a professional carrying case— the very case you’ll use on the job! 

. ..and “Your Computer Cleaning Company" kit involves no fees or royalties— 
ever, At just $449 for the entire program— equipment, materials, operations 
manual and training video— you can start part-time or full-time, right away. 
That makes it a great opportunity for couples, for homemakers, for students, 
for retirees, for just about everyone. 

...a proven business that is simple to start and simple to run— giving you 
the financial freedom you've only dreamt of before, 



Aren Y you ready to run your 
own business? Slop dream- 
ing and start earning. Make 
it “Your Computer Cleaning 
Company " by mailing this reply 
term to the address below. 

Or call: 

1-800-232-0311, €xl rt2. 
We’ll answer any questions. 



□ YES, 1 want to run my own 
computer cleaning business. 
Please send me my complete krt. 
I have enclosed my check or 
money order for $449 + $10 
Shipping and handling [a total 
of $459 *j, along with this form, 

Nam, - 



Cos.: erf KiE 


$449.00 


"WA si Cite federal*, 
add ELiHsilniv. 




Postage £ Hand ing 


10.00 


TOTAL AMOUNT 





Address 



WMM (Jn$0& 

13229 North up Way, tfB 
Bellevue, WA 98003 



Cny;S1a(cV&o. 



□ I’m interested in starting my own company, please send me free 
information about the "Your Computer Cleaning Company” program, na 
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bases should 
have the base 
line cutting from one 
corner of th e frame diago- 
nally to the other— preferably with 
the action coming toward you. Low 
shooting angles emphasise speed and 
exaggerate subject size, Shoot with 
the camcorder at ground leveh and 
set to telephoto, for slides into base. 
Don 1 ! shoot the entire game. Shoot 
many shorts from different views. 

Be a director 

Video is a 2-dimensional medium. 
What appears to be clo$e to our eyes 
will seem far apart on tape. 

People in normal con vernation hold 
a comfortable distance between 
themselves. In 2-D TV, this will seem 
like miles. Before shooting, direct 
your subjects to position themselves 
close to each other during conversa- 
tion. Angle people toward each other, 
be they standing or sitting. This will 
require the least head movement 
when they talk among themsel ves and 
to the camcorder. Avoid firing-squad 
lineups. Show 5- to lO-seeond shots of 
lots of family members, varying posi- 
tions and angles between shots. 

Keep in mind that sound is part of 
the moviemaking process as well. Try 
to start at the beginning of sentences 
whenever shooting short vignettes. 
Tell your subjects what you want in 
advance, or ask specific questions. 
They too will appreciate looking and 
sounding more prepared. Always 
have them look directly into the lens 
whenever they are talking to you. By 
the way, one of the exceptions to 
keeping the camcorder steady is when 
eavesdropping on walking subjects. 
Follow them closely from behind. 
Keep your knees bent and slide your 
feet to absorb shock and minimise 
camcorder bounce. 

Shooting angle greatly influences 
the viewer's interpretation of your 
attitude toward the subject. High 
angles imply dominance over the sub- 
ject— so shoot children at- their own 
level. Low angles make subjects look 
dominating — good for mother-in-law 
shots. Eye-level shooting shows a 
more personal interaction with the 
viewer. Off-level shooting from be 
low r , with the camera frame tilted 
slightly down on the side toward 
which your subject is moving, adds a 
sense of drama. 

Indoor shooting will require some 
attention to lighting. Bounce-lighting 
Is the easiest way to maintain control 
in normal rooms with S- to 10-ft. ceil- 
ings. Two 250- or 500-watt lights? may 
be placed in opposite corners of the 
room. Aim them at the ceiling. Hide 
the lamps behind existing furniture to 



minimize annoying glare, both on tape 
and for the subjects. Brighter lighting 
will allow 1 camcorders to use smaller 
aperture openings, thereby enhanc- 
ing sharpness and d epth of field . 

Composition 

Good composition implies a proper 
balance of all of the visual elements 
within the picture. These include sub- 
ject positioning, location of contrast- 
ing areas of light or color, and 
foreground/background interaction . 
It is often difficult to pay attention to 
rules of composition when shooting 
moving action. But some rules are 
simple enough to utilize. 

One of the most important rules is 
the rule of thirds. Imagine drawing a 
tick-tack-toe board in your cam- 
corder^ viewfinder. Try placing im- 
portant subjects, be they people or 
objects, at one of the points where 
two lines intersect. Larger elements 
influencing the picture should be 
placed one-third the distance from the 
top r bottom or sides— rarely directly 
in the center. For example, when 
shooting a medium shot of a pitcher, 
place him at one of the two lower in- 
to rsections, leaving more room to- 
ward the direction of home base to 



Wobbly videos are uneasy to 
VI m*t. Tripod? and monopod? 
keep action steady. 



give a sense of forward motion. For 
landscapes or long shots, keep the 
horizon on either the upper or lower 
line. When shooting head-and-shoul- 
der closeups, place the subject's eyes 
one-third down from the top of the 
screen, leaving a bit of room above the 
head. Tall subjects, such as light- 
houses, are best placed along one of 
the two vertical lines. Centering a 
subject leaves little room for interac- 
tion with the environment. 

Contrasting subject areas or colors 
must also be placed carefully. A small, 
bright area of light in an otherwise 
dim scene can easily dominate the 
viewer's eye. Colors w r ork the same 
way. Complementary colors, such as 
green and red, or blue and yellow, 
contrast against each other the most. 

Be conscious of distracting back- 
grounds when taping people- Try to 
move the shooting angle, or use a long 
focal-length to reduce the lens's depth 
of field and render the background out 
of focus. Also check to see if there are 
unwanted obj ects growing out of your 
subject's head. 

One final note on composition: 
Whene ver shooting people, avoid cut- 
ting them off at the joints, such as the 
hands, knees, elbows or ankles. In- 
clude feet in Ml-lengt h shots, and the 
neck in tight closeups. 

The finishing! touches 

A bit of imagination can go a long way 
in making an attractive opening title 
scene, which must be shot before- 
hand. Graphics software run on a per- 
sonal computer may be used to 
generate colorful title screens. Shoot 
them directly off the monitor if your 
PC doesn't have a video output jack, 

Closeups of photographs, or pro- 
jected slides, also make it easy to add 
sparkle to the opening sequence. Title 
lettering may be pasted airectly onto 
a card or picture, using the many 
sty lea available from art stores. 

The best lighting for copying pic- 
tures or title cards is found outdoors 
on cloudy days. Use a tripod to keep 
the camera absolutely still, unless 
you're panning across a large title pic- 
ture. Don't discount the idea of adding 
a music soundtrack to the title. 

If all this script writing and plan- 
ning sounds like too much work, you'll 
be glad to hear about a do-it-yourself 
home movie kit called Hollywood 
Make A Movie ($50). The kits are 
available in six categories, ranging 
from comedy to horror. They include 
scripts, scene-by -scene storyboards, 
props, sound effects tapes and title 
cams. All yon have to do is choose the 
actors and fellow the instructions. 
The kits make an ideal gift or video 
party game. Now, roll 'em! M 

10S 
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Editing gi 



'our videos a professional look 



BY FRANK VIZARD, 
Contributing Editor 
FM Photos by Spencer Jones 




V IDEOS may be shot ai u picnic 
or anywhere else a camcorder 
can be toted. Video movie.',, 
though, can only be made in Lhe edit- 
ing room. Until it is edited, every- 
thing you've recorded U simply raw 
footage. 

Wiillc your videotape probably con- 
tains some great scenes of your son's 
first Little League game and your 
daughters dehut on skates, in other 
places it might appear us if the cam- 
corder is. reeling from a Mike Tyson 
knockout blow. Then there's Uncle 
Bill, giving you a closeup of his nos- 
trils as he checks to see if the tape fs 



rolling. And those jitters — did you 
suddenly develop a bad case of the 
shakes? 

Viewing mu- footage might cause 
motion sickness. Invariably, it breeds 
boredom. Instead of punctuating 
your video with moments of interest, 
it far better to make the whole video 
entertaining. Enjoyable videot are 
those thai have been edited. 

At its simplest level, video editing 
can be done between two video cas- 
sette recorders or between a cam- 
corder and a VCR, All you have to do 
is preSiUhe PAUSE button on the copy- 
ing VCR to eliminate any unwanted 




FOu re 54 set to ed it your yicfeci 
«tnd add special effetti with DlreetE p Pftu From V^d- 
tortiti. Movie recorded with Sharp i VL-C77U Super 
VHS-C camcorder Is being dubbed onto JVC's HR-S500CU 
Soper VH5 deck and monitored on Sharp 1 3NF?8W 1 3 frt. TV 







File Boxes and Indexes 



No more missing magazines 
or messy shelves! 

Keep your Popular Mechanics' magazines neatly 
sorted by year with these sturdy, attractive, red- 
lacquered file boxes. They'll keep your magazines 
organized and your bookshelves looking clean. 
Each box stands alone and holds 12 issues. Line 
them up on your bookshelf and you’ve created a 
valuable reference library of Popular Mechanics ’ 
magazines. With each order, you also receive FREE 
self-adhesive decals for the years 1975 to 1990. 
Just peel and place the appropriate year on your 
file box. 

1 file box: $2.95 

2 file boxes: $2,75 each 

3 or more boxes: $2.50 each 





Indexes from 1975 to 19881 

Searching for a particular Popular Mechanics ' article? 
Let our yearly indexes make it easier to find. Every 
article published in the magazine is referenced 
here — automotive, home and shop, photography, out- 
doors, science, electronics, boating and more. 
Thousands of entries cross-referenced. 

All years available from 1975 on. plus 1973. Price 
for each index is $2. 95- Order by year 



To order your file boxes and/or indexes, send a check or money order 
payable to f Popular Mechanics and mail to: 

Popular Mechanics, Dept, P, Box 10J4, Radio City Station, New York, N.Y. 10101. 

Popular MeibctMtS to 2 publ Icailon of Hcarst Magazines, a Di vniun uf Tilt I i carat Corporation 
£3 i9m The 3 [carat Corporation All fights reserved. 




CUTTING ROOM 



Basic Setup For Video Editing 



TV/MONFTOfi 



VlDEO/AUDlO LEAD, 



DUBBING VCR 



CAMCORDER 



CONTROL LEADS 



A video editing 
console gives 
sophisticated 
results. Ai seen 
here, live raw 
footage from the 
camcorder goes 
directly to the VCR. 



Leads to the editor 
from (he camcorder 
and from the editor to 
the VCR control the 
assembly of scenes on 
the final tape. The VCR 
connects to a fV to let 
you see the results. 



VIDEO EDITOR 



pie — a line moving left to right or top makers use storyboards to sketch The simplest editing package avail- 
to bottom wil l do. They can also be each scene before shooting. Video- able is called DirectED Plus ($550), 
more complex, opening and dosing makers who use the same tech- from Videonies of Campbell, Califor- 
like a Venetian blind, for instance, nique — think of it as a fra me -by- nia, The machine combines, the func- 
from one scene to the next, frame illustration similar to a tione of a video editor, character 

Another video editing technique newspaper comic strip— will save generator and graphics special-ef- 
involves the use of the fade , A fade themselves a lot of time in the cutting fects generator in one box that con- 
oecurs when an image slowly disap- room later, nects between two VCRs or between 

pear?, to be replaced by asolid graph- How much time a video editing job a camcorder and a VCR. All the oper- 

ic. Black is most commonly used, but mighttake can be roughly determined atitsg controls are contained in an easy 
any color in the rainbow is available, by the number of wipes, fades and die- to use, handheld remote control. On- 
The length of the fade is also variable, solves you want to create, multiplied screen menus provide easy-to-follow 
as is the speed with which it occurs, If by the length of the video. Six wipes directions. 

the fade occurs between two scenes and fades, for example, inserted into a DirectED Plus lets you mark the 

— closing one and preceding the next 15 minute movie translates into about beginning and end of a desired scene 
— it’s called a dissolve* 90 minutes of work. for Inclusion in the final production . 

Video editing also includes the use As carefully els you might plan , you Any number of scenes can be included 
of a wide variety of graphic elements, still might ha veto do some work in the and arranged in any order, Potential 
Titles, even one as simple as "Our Va- editing room. The video editing users should note that the tape upon 
cation,” can be inserted using a vari- equipment available varies in com- which the final production is being 
ety of type styles against many plexity and price, reflecting the vari- copied will rewind and play forward to 
different backgrounds. The titles, for ous levels of professionalism you the point where a new scene is to be 
example, could appear inside a com- might want to attain. added. This time-consuming process 

C uter-drawn birthday cake or key- is repeated for every wipe or fade in 

ole. Type she varies too, so that you Entry-level editing the movie, 

can present the opening titles very Unfortunately, memorable moments Videonics’ machine is not precise 
large awl then use a smaller type rise do not always occur under the most enough to allow' frame-by-frame edit- 
for captions or to credit the cast and ideal photographic conditions. Happi- ing, so leave yourself a little room be- 
crew at the end, ly, you can clean up your video® after fore and after the footage you want to 

they’ve been recorded , include in the final production . With 

Do your homework One handy device comes from Vidi- practice, you'd need less and less el- 

Character generators, and a variety craft of Portland, Oregon, a maker of bow room in your editing, 
of fades and wipes, are included in video editing equipment. Vidicraft's The DirectED Plus works with any 
many camcorders as standard or op- Video Color Processor, the VCP-10G video format. By contrast, the Video 
tional features. But whether they're ($200), allows you to restore some of Cut 10 (about $1295) from Hama, a 
part of t he camcorder or features of the visual quality lost to low-light con- West German photographic supplier, 
stand-alone accessories, the effective d it ions. By using the VCP-100 cor- works only with a select number of 
use of video editing aids requires a nectly, you can brighten a dark video 8mm camcorders. Editing is more 
good deal of planning. or enhance the colors. The VCP-100 is precise „ to within six frames, and you 

Video editing, in fact, starts before portable enough to be used while can scroll horizontally at vertically 
the shooting begins. Master movie- you’re shooting on location, across the screen to duplicate the title 
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The Excitement Is Building 



Popular Mechanics plans for home, workshop, outdoors . . . 



100 UTILITY SHED 

Contemporary Sfyfcng outside and big enough maids to 
store bulky lawn equpiwi bicyctes, moiwcyctes. eto 
Measures i? X 16* and inctodea a built-in workbench, 
cabinet, loid-down stairway in a toft, roll-out storage bins 
and bay window. |iT.5C 

101 TOOL BOX 

A nostalgic replica o9 atomd-toc-cefftjury tori bo* Build 4 
from cherry or wa^ ui and use it in store tools, camera 
epuipmenti hobby college ns jewelry or sowing aids Box 
also mtiudes b fsss comer caps and toek. 

2fr1fflTi 12-3/BTHx HttD. $5.95 

IK HOVERCRAFT — TW-f LYER 
Fly on lander water. soar over 6-meh obstacles. even climb 
45* hills. Our iM, high-tech hovercraft is proposed by a 
65-ftp snowmobile engine mat whste you and two passen- 
gers along at 75 mph A ICkhp mower engs* provides the 
lift ma\ a Lhnlii Si 9 95 

103 BOOKCASE WALL 

A llur-to-ceiling dream prpjsci That makes your living or 
family room seem larger The sheets are 12-inches deep, 
and the five cabiMft can be adjusted to any width. Great 
for storing or displaying your hna Items. $5.95 

1M STEAM THACT0R 

Challenge of a Itflstime! The famous J.l. Case thrashing 
maefine steam tractor, crafted with Hie finest detail work 
Slacks firewood bul burns akatol- The transmisston atone 
contains: rime separate gears, $1 1 .95 

105 ADIRONDACK LAWN FURNITURE 

Three etegant peew-settee, tabte «nd tfta*-^h?f look 
straight out of ihe Gatsby era. Grafted ot hardwood, each 
piece is oareMiy sanded, assembled wfth water-resistant 
glue, seated with preservative and ponded while for a 
classy, tong-testing finish 65 95 

106 WORKBENCH 

Classic European design dial wilt last a Ntetona of wood- 
working, Tremendous strength and lability are provided 
by stretchers that are monied imo l&gs and reinforced with 
nuts and bolts. The top is made tram extra-lough native 
maple and measures eknosl 61 IZ feel tong. 55.95 

107 PU HOME HOW-TO 

It you L ra considering any of these do-rt-yourselt projects . . 
hinging wallpaper, mounting new lighting, filing a wall, 
wiring a plug QH even major remodeling of consbuction 
then this book is lor you . 512 pages, over 3.000 iBustrafions 
covering small ft-H jobs to im|v renovaton projects. 
Order yours today 1 $29.95 



109 COUNTRY GARAGE-BARN 

Part two cans in this 24’ x 26' garage and have space 
remaining lor your workbench aw shop loots A ion adds 
350 square feet o! extra room. Outside, an overhang keeps 
snow away tram [he two garage doors and a recessed 
walkway provides a covered area ter firewood and garden 
supplies. $30.00 

100 SCUBA TOW EEL 

Gracefully glide through the water with m atemmum- 
Med Ehigte engine low. great tar lazy snmfciling of 
dving, with or without scuba gear. This bow cam sink, 
eriher tr you tot go of the handles, n floats to the surface 
$10.95 

110 POP-TOP DESK 

A Child’s desk with a top that either &es tel nr Hts. Small 
Hems are nearly scaled m a swing-out bay, and instead ol 
using meial brackets to fifl the lop, safer notches and 
Crossbars are used Chair plans included. $5.95 

111 GAZEBO 

Yom yard will lake on an elegant Victorian fia* with This 
egr.l sded gazebo, oomptola with comfortable seats and 
a teftte root to tot dte sun m The period peace toewiattam 
or just relax on a lazy afternoon. $9.95 

112 ROUTABLE IRONING CENTER 

Oui ironing cooler looks ftjih in. but it actual unscrews 
from the well to move wherever you want 4. Features a tote- 
down ironing board, a 15-waft fluorescent bulb, storage 
space and louvered doors to conceal if an. $5.95 

113 S.E. UNITED STATES MODEL 

The parted project tor the mod# maker— a 2-teel wood 
and metaJ replica of the gSMGus cruise ship that broke all 
speed records on itof maiden voyage tram New Yoik id 
S outhampton. England. Delated on three- Soil- size blue- 
print! (9JS 

114 KYDROHUNMER 

Taking to the waltturiU never be the same after you btast 
the throttle in this 40 m.tos-por hour personal watercrafl 
Meaaxei ft t/2-fl. long with a 4 1/2-fl. beam, and weighs 
200 pounds. Plans contain six Wuepnni sheets and a 
detailed, ohoto-iiiusiraied instruction book. $15.95 



115 CAPTAIN'S BED 

This economical bed'dresseffdask oombinatjon is perfect 
lor yftjf child's room. The dresser has four targe drswefs 
wiEh bookshelves, above, and the desk has plenty Of space 
for wribng and storage. The bed tos on top like a bunk bed 
with guardrails to protect your keeping chid. $6.95 

115 ROLL-TOE DESK 

A classic-looking heirloom made from cherry wood. Attrac 
lively designed wth ewghl drawers and a canvas -backed 
tambour id wlto pteefty of desk space underneath. Makes 
a charming addition lo any room. $6.95 

117 CANGE 

Built ftom plywood h our "Huron* canoe mB skim down a 
whilewalsr river or glide across a sbi lake. Temporary 
torais mold the shape ro provide a dean Intenor and a 
sarong but lightweight planked Ini. Plans show two 
sgbs- 13 and T5 ft 119.00 
110 HOVERCRAFT— PEGASUS 
Designed ter youngsters, our 0?-inch diameteJ fun ma- 
chine 1 carnes one person and hovers 10 inches above the 
ground The 3-hp lawnmower engine runs nearly three 
hours on a galton of gas. Tocontrd, just lean m (he direction 
ymr warn in go Great ter open fields, unused parking lots, 
even large bacfeymfc JT1.95 

119 REDWOOD DECK 

YouVe always wailed one— hero 4 e 1 Tbss 250-square- 
tool deck either attaches to your home or stands atone. 
Concrete footings and pers provide the durability lo test 
years and iha pressura-ireated or tearfwwd redwood 
makes fi decay ■mstelani. $6.95 

120 BAR.1CEBOX 

This Old-Fashioned wooden icebox stores bottfes, glass- 
ware, mixers, paper goods, small vaJuatfes and otfret 
ibems Stands aimosJ 3-teel high, with hame and panel 
rsfistsiiction, brass hardware and casters. The tongaf top 
conceate a mb Ag am. Si 9. SO 

121 PICNIC TABLE 

A ctever one-piece design that folds together to frt into a 
2 1 n 5' space Ahar the pk?uc season, store 4 inside a 
garage of basement, oui of the cold and snow. Made team 
long lasling redwood. $5.% 

1 22 SMALL STDN6 OUTBUI LDING 

Ths stone-sheathed utility shed fills ihe bi for both town 
and country gardeners who need iweroom Ptare consist 
ol Pour 17 x 22-in drawing sheets, a detailed S-po^ 
inclrudion manual, and a complels materials list. $18.50 
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CUTTING ROOM 

opening to 



"Star W*m.” 
For example, “In a 
galaxy far, faraway Mom 
met Luke Skywalker— my Dad." 

Hama's Video Cut 10 editing ma- 
chine has a control panel slightly larg- 
er than the Videonics remote. The 
controller fits comfortably atop any 
table and its LCD screen can be tilted 
upward for easy viewing. The Video 
Cut 10, however, can only Interact 
with an 8mm camcorder’s tape 
counter system through a CONTROL- L 
output. The tape counter information 
is transmitted to the Hama video edi- 
tor as pulses , permitting swift identic 
fixation of any tape segment. 

The Videonics and Hama video 
editing machines offer the conve- 
nience and small size of an all-in-one 
design. But if you truly want to be 
known as FIX — mo¥ieland T s destina- 
tion of special effects — you can adopt 
a component approach to edi ting your 
video production. 

Stepping up 

A machine such as Showtime's 
VS EC-1 (about 1550) special-effects 
generator has 30 different patterns 
that can be used for wipes in any di- 
rection. These patterns can be given a 
soft edge to produce a dreamy or ro* 
mantic sequence. The picture also can 
be made to fade to black & white, A 
posterization feature allows you to 
manipulate the gray tones of the b&w 
image. Lastly, the polarization func- 
tion removes the edges of an image 
leaving only the color behind. The 
VSEC-1 and machines like it also of- 
fer the flexibility of multiple video in- 
puts, so that you can assemble a 
movie from multiple video sources. 

Special effects also can include au- 
dio-only sources. Background music 
can be supplied by tape decks, com- 
pact disc player* and even turntables, 
although the latter's platter startup 
time often needlessly complicates the 
process. Sound-effects recordings 
such as city traffic, airports, chirping 



Hama'f Video Cut 1 0 Si a compact editing de- 
vkefo* uw wttfi Bmfn format umcordm, 



RGYi rtwKtef connects to your 

camcorder to add ti c Fes to your video. 

birds* ocean surf and other ambient 
noises can lend atmosphere to your 
video movie. 

Sound Investments 

tf you intend to narrate your video, a 
mixing microphone will add your 
voice to the soundtrack without elimi- 
nating the background music or origi- 
nal audio. 

A w ise procedure to follow is to 
write a script for the narration, re~ 
cord it on an audio cassette, time it 
while watching the video so that it fits 
within the desired video segment* 
then finally dub it onto the videotape. 
The same process should be followed 
if you intend to change the back- 
ground music during the course of the 
video. 

Another approach is to copy the en- 
tire audio portion of the raw video 
footage onto an audio cassette and 
work on it separately. You can then 
replace portions of the raw sound- 
track with new materia! w hile retain- 
ing parts of the original audig T such as 
conversations. Careful cueing should 
return the reworked audio to its 
rightful position in the video — but be- 
ware of closeupa. 

Keep in mind that you’ll need two 
tape decks for the job, or, what U 
called an ‘'editing" cassette deck with 
two tape transports. Should you de- 
cide to record directly onto your VCR 
from a pair of cassette decks (or other 
combination of audio gear), an audio 
mix er works best to feed signals from 
the two sources to the single audio in- 
put of your VCR. But you can econo- 
mize by wiring the dual audio sources 
to the VCR using Y -connectors, if 
necessary. 

Dubbing tips 

Your find video production is basical- 
ly a reorganised copy of your original 
footage. Because it is a copy, some 
degradation of the picture quality will 
occur. You can minimize this detent 
ration by using the beat grades of 
blank videotape in both your cam- 
corder and copying VCR. Some 
VCRs and camcorders help, too, by 
including an edit switch designed to 
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minimise the toss of picture definition 
during dubbing. If you make multiple 
copies of your final p roduction for dis- 
tribution to friends and relatives, al- 
ways make the dubs from your master 
copy — not a copy of the master. 

Adopting the component approach 
to video editing allows you to plug in 
additional equipment to restore col- 
ors anti details weakened during dub- 
bing. Showtime, for exam pie, offers a 
variety of machines that connect with 
its VSEC-1 special-effects generator 
to create a full-fledged studio. A com- 
plete package costa about $2600. 

Another major manufacturer of 
such products, Vidicraft, makes a 
special-effects generator similar to 
Showtime's in function and price. The 
company's other major products in- 
clude the Audio/Video Processor 
(about $460) and the Detailer IV 
(about $420) that can perform such 
tasks; a» brightening dimly lit cam- 
corder footage and red Liebig audio and 
video noise, among other improve- 
ments. With this versatile unit, you 
can also compare any adjustments 
you make against the original by us- 
ing its split-screen feature. 

Looking ahead 

As sophisticated as these devices are, 
they don’t quite put you on par with 
studio professionals. The best special 
effects — such as pure dissolves (in 
which one video image merges into 
another), the superimposing of one 
video image atop another, and pin- 
point titling — require that the multi- 
ple video sources be synchronous. Gut 
multiple video sources are by nature 




Vfefleraft'l Detailer enhances sharpness and 
detail Irtuibpar vfde« and duta- 



uunsynchronous. Camcorders and 
VCRs can be made synchronous pro- 
vided there are genlock inputs for an 
external sync-generator. 

Genlock inputs, though, and other 
black-magic such as time-base correc- 
tion, remain pretty much limited to 
professional 'class equipment. While 
you might not be able to duplicate all 
the video editing techniques used by 
the pros, keep in mind that much of 
what you can do at home today was 
possible only in the studio a few years 
ago. Jn the future, increasingly so- 
phisticated video editing features are 
likely to be incorporated into home 
camcorders and VCRs. But that’s an- 
other movie. Let's fade to black and 
roll the credits. m 





Exercise 



m jr Lxertibe f 

More with Less 



■MORE EFFECTIVE By 

duplicating the motion of 
cross country skiing, the 
world’s best exercise, 
NordicTrack provides the 
ideal aerobic workout 

MMORE COMPLE1 

Unlike bikes and 
other si I down 
exercisers, 

NordicTrack 
exercises all 
the body's 
major muscles 
for a total 
body workout 
MMORE 
CALORIES 
BURNED In 

tests at a major uni 
versify; NordicTrack 
burned more calories 
than an exercise bike and 
a rowing machine.* 

MMORE CONVENIENT 

With NordicTrack, you can 
exercise in the comfort of your 
home. NordicTrack easily 
folds, requiring storage space 
of only 17* x 2$ r \ 

+ 5ri*nil( ic tnl multi indudrdl m 
N rd kTrjw k b r at Si i# nr 



f^ordicjrack 

THE BEST WAY TO FITNESS 



A CML COM fA NT C 198* MnrdicTrack 



■L£SS 77Mf Because 

NordicTrack is so efficient, 
you burn more calories and 
gel a better aerobic workout 
in less time. 

UNO DIETING K o 

other exercise 
machine burns 
more calories 
than NordicTrack 
+ ,,So 

lose weignt 
faster with- 
out dieting. 

UNO 

impact 

Running and 
some aerobic 
workouts can 
cause painful and 
potentially harmful 
jarring. A 
NordicTrack workout 
is completely jarless. 
UNO SKIING EXPERT 
ENCE REQUIRED Even if 

you've never skied r in a few 
minutes you'll be 4 ’tracking" 
your way to better health. 
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GRir umFFERS 



Accessories are the stagehands you need for sharp moviemaking and sfick editing. 




BY FRANK VIZARD, Contributing Editor; PM Ffioro by Alex Laymen 



P RODUCING n professional 
looking video might require the 
help of lights, filt ers. special 
lenses, microphones and other gear 
that fits onto the camcorder. 

As you shoot moi'e and better v icU 
eos, you’ll discover the need for extra 
lighting. Although today's cam- 
corders are designed to operate in 
low-light conditions, the resulting 
images often appear grainy and de- 
void of color. 

One method of illumination is called 
the fill light. Usually mounted direct- 
ly on top of the camcorder, the fill 
light eliminates any shadows caused 
by the position of the subject relative 
to other light sources. E ven when 



working alone, the fill light will help 
brighten colors and sharpen details. A 
fill light such as the Packtrtmies LT-3 
(S8d). distributed by PSI, sports a 50- 
watt lamp. Optional rotating flaps 
called barn doom allow the light tube 












Akron i Stay -Cool video light 
fas neatly atop Ricoh's Snvn R630- 
Supet camcorder (jp Other 
accessories include 1 3j Kama 
Shoulder Brace, |4| neutral. density 
and polarizer Mlteti. BASF e 
and VHS-C waettes |6f Bmm 
headcleanlng cassette. J 7| Canon 
mixing microphone, 
telephoto and wide-angle lei 
|B| Minolta .tcceijory base with 
35mm lilde-to-vldeo converter. 

I fqjtdk furl-ilze l/n$ caaette, 1 1 1 f 
Hofironia auxiliary power pack. 
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Popular Mechanics Plans Catalog 




Ubrwy 



plans and 

IDEAS 
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Proofs 



Hovercrafts, outdoor sheds, fine furniture, 
tool boxes. All this and more is within your 
reach when you order Popular Mechanics 
new catalog of plans, Imagine building: 



Plus, you'll find an extensive selection of 
books, videotapes and photocopies of 
Popular Mechanics articles from past 
issues. 



■ a hovercraft that flies 70 miles per hour 
on land or water 

* a bookcase wall that stretches from 
floor to ceiling 

* a two-car garage with room for a loft 
and workshop 



So, if you want to feel the pride of building 
something yourself, become an expert in a 
new hobby or do your own home and auto 
repairs, send for our new catalog of plans, 
dust $2.00. 



Hundreds of plans to choose from, many 
never offered before, and all complete with 
diagrams, instructions and materials lists. 



Mail your check or money order to: Popular 
Mechanics Catalog, Box 1014, Radio City 
Station, New York, N.Y. 10101. 



Popular Mechanics ts a publication of Hears! MapazinOs, a division of The Hesr&f Corporation. 
■3 13B8 The Hearst Corporation. M rights reserved. 
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angled very pre- 
cisely. Power 
comes from either a 
battery pack or AC adapter. 
Just as for film cameras, there is a 
wide variety of special lenses avail- 
able for camcorders. These include: 

■ Tefephnit) lenses that increase the 
range of the camcorder's zoom lens. 

■ Wide-angle lenses that broaden 
the field of vision are especially useful 
for shooting a lot of people in a small 
room. 



Packtranitt LT-3 video light gives SO watts 
Of (IIP. and an be mewled an a camcorder. 

■ Macro lenses that let you fltlQOt oh- 
jeets as close as 1 in. away. Many 
newer camcorders offer this built-in, 

■ Fish 'eye lenses l bat broaden the 
perspective to 180* with a flight bit of 
distortion around the edges. 

■ Hemispheric lenses that create a 
distortion-free picture area three 
times broader than normal wide-an- 
gle capability. 

Lens attachments often require 
manual focusing, but newer lenses are 
able to work in conjunction with the 
camcorder's auto-focus function. 

Filters can improve the quality of 
your videos — and also add special ef- 
fects. Some filters eliminate unwant- 
ed light. Key among these \s a neutral 
density filter, which helps prevent 
overexposure caused by the reflected 
light from snow, sand and other over- 
ly brilliant environments. A polarizer 
filter also helps reduce glare and re- 
flections, while enriching blue-sky 
backgrounds. 

Most suppliers package fitters in 
kits, particularly those designed for 
special effects. These include a center 
focus filter thaL sharply focu&eg the 
center of the picture while softening 
the edges, a rainbow filter that cre- 
ates a multicolored halo around a 
bright spot in the picture, and a star- 
burst fii ter that adds bursts of 1 igh t to 



bright spots. 

Other filters include the multi- 
imager „ which creates a number of 
identical images in the same picture, 
and color filters with dear centers for 
highligh ling obj ects. 

Every camcorder comes with its 
own built-in microphone, and these 
are generally satisfactory when the 
subject is dose by. The solution to re- 
cording audio at a distance lies with 
directional and remote microphones. 

Directional microphones reject 
nearby noise in favor of more distant 
audio sources. A directional micro- 
phone acts much tike the zoom lens of 
the camcorder, in that it brings you 
closer to the .subject. 

Remote microphones use FM radio 
waves to transmit the audio signal 
wirelessly, up to 100 ft, A lightweight 
receiver attaches to the camcorder t 
and there's generally an earphone 
jack for monitoring the audio. Both 
clip-on and handheld microphones arc 
usually included. 

There also are microphones avail- 
able fur specific purposes. A muring 
microphone, for example, allows you 
to record ambient sounds and dia- 
logue while simultaneously adding 
music to the soundtrack from a per- 
sonal stereo. 

Whatever their power rating, 
standard camcorder batteries last 
only 20 to &Q minutes (depending on 
their size) before they must be re- 



Ambkoj V-0850 One-Gun Powwffte 
supplies 3C watts from its fidK-Sn battery. 

charged. Portable lights also need 
their own pow r er supply. 

One alternative is to use auxiliary 
power packs, These vary in size, 
weight and output duration, depend- 
ing on their composition. A 3- pound 
pack with nickel cadmium (NiCd) bat- 
teries might power a camcorder for up 
to 6 hours, or a 100- watt light for up to 
35 minutes. Power packs are often 
worn on a belt around the waist for 
easy portability* 

While the light weight of cam- 
corders makes them easy to carry, 
their very lightness sometimes makes 
it difficult to shoot a steady picture. 
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A First Moon Landing 

July 1969 /Apollo It 

30 Min. VHJfio/Sciiiiij 4 Color $?Q 

■k "Rover Auto " on Moon 

April 1972/Apotlo 16 

30 Min. VidecVSound 4 Color . $20 

it Last Moon Landing 

Docombpr 1972 / Apollo 17 

3D Min Vraeo/Soimd & Cokir S2C 

+ Space Shuttle 1 -2-3-4 

30 Min. Video,' Sound & Color 

SHUTTLE FLIGHTS Hi UtK. $20 
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^ Tripods and 


L ^gg| 


one-legged mon- 
opuds can anchor a 



camcorder for steady re- 
corc ling over a long period. Mono pods 
are gene rally quicker to set up and are 
good for shooting in tight quarters. 
Gun grips and chest braces for cam- 
corders are a safe investment if you’re 
planning to shoot a remake of “Down- 
hill Racer.” 

Most camcorders have a shoe 
mount that will hold only one accesso- 
ry. Companies such as Sima make in- 
expensive accessory mounts capable 
of holding both a microphone and a 
light, for example. Sima also makes 
an accessory shoe for camcorders not 
equipped with one. Special mounts 




Ddubtc s Acrotm lens 

ffvews forfePephota pr virfcfe-?ngte UK, 

also are available to raise micro- 
phones above the level of the cam- 
corder — to avoid picking up noise 
from the tape transport and autofocus 
lens motors. 



Cases & Cleaners 

Special carrying cases have been de- 
si gned to pack your camcorder and ac- 
eessories in a secure fashion. 
Suppliers include Coast, Packtronics, 
Ambicoand others, including virtual- 
ly every camcorder maker. Prices 
vary according to size and q u ality . 

Shooting underwater requires a 
waterproof enclosure for the cam- 
corder, These special enclosures and 
bags are sometimes available from 
the camcorder supplier, and are also 
made by specially companies site b as 
Hypertech and EW A- Marine. Prices 
vary according to Lhe depth rating of 
the enclosure and the size of the cam- 
corder. 

Protecting the camcorder"? inter- 
nal video heads js as important as pro- 
tecting it from hard knocks. Head 
cleaners to remove the dehris that col- 
let ls on video recording heads are 
available from many manufacturers, 
for every video format. To keep that 
debris to a bare minimum, use the 
highest grade of tape you can find. 
Quality- brand tape Lh the best overall 
i n vestment you can make In your cam- 
corde r and videos. J*t 
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NOTICE TO PM READERS 





We need your help. 



The Henry Ford Museum & Greenfield Village 
and Popular Mechanics need your help. To 
commemorate the 90th anniversary of the 
magazine, Henry Ford Museum and 
popular Mechanics are planning to col- 
laborate on un exhibit on the history of 
the popular culture of American in- 
genuity and mechanical knowledge, as 
reflected in Popular Mechanics. 

Because of its important role in 
popularizing innovation and spreading 
mechanical know-how throughout 
the 20th century, the history of our magazine exem- 
plifies the deep and lasting American tradition of 
ingenuity and problem-solving. 

We need the help of all you reader’s to identify 
and locate examples of the inventions, the 
projects, the models, the cover art and tire plans 
for the countless features that have filled the 
pages of Popular Mechanics for the past flfl 
years. We are interested in both those things 
that predicted a future that never came to pass 
and those things that were so successful in becom- 
ing a part of daily life thal we no longer even 
think about them. Please help us locate this 
material so we can create a timely and exciting 
historical exhibit. 

Please send any information you think would 
be helpful to Popular Mechanics Exhibit, 224 
West 57 Street. New York. NY 1001ft 
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BIRD OF P REY 



judge our effectiveness in strafing, or 
dropping our smoke-emitting load of 
practice bombs. The Air Farce has 
gouged what appears to be a runway 
in the centra] Florida outback— just a 
dirt and sand facsimile — along with 
look-alike East Bloc surface-to-air 
missiles sites. Truck bodies lined up 
on a dirt road approximate the ap- 
pearance of a convoy. 

Our objective today was to fly a 
predesignated ground track to an ini- 
tial point near Lake Kissimee, then 
descend to perform attack variations 
on the Avon Park targets. Dean and 
Morrison flew in tight military forma- 
tion. When we crossed back over 
land, Doug and I descended to 1000 ft. 
while J ohn covered us at 1500 ft. 

Bombs away 

Doug took a low pass over the Avon 
Park facility to show me the setup. 
Then we switched into fighting mode. 
The F-16 delivers bomb loads by div- 
ing at the target, the technique 
changing with the capabilities of the 
ordnance or the intensity of the 
ground fire. After the radar transfers 
target acquisition information to the 
heads-up display, sensors judge 
speed, distance and attack angle, tell- 
ing the pilot when to consent to the re- 
lease of the computer-delivered 
ordnance. After the pilot executes an 
evasive pop-up, gravity bombs re- 
lease from the aircraft and arc into the 
target along the prescribed axis. 

Our first pass at a convoy w r as a dis- 
appointment. We started an attack on 
a parked truck from an altitude of 500 
ft., popped up to a 30° nose-high angle 
and snapped hard to the left, putting 



us in position to make a W* dive on the 
target. Some cockpit chatter proved 
distracting and w r e missed, although 
the videotape later revealed that we 
were well within the kill aone. Nega- 
tive Gs at the top of the run — which 
levitated usout of our seats — were re- 
placed in an instant at the bottom of 
the dive. The sensation, if you can 
imagine, was not unlike being sat on 
by an elephant as we pulled away 
from the target and made a sharp roll- 
ing turn to port, ,? We can do better, 11 
said Doug, And we did, the next run 
producing a direct hit on the trucks 
bullet-riddled flanks. 

Doug then demonstrated a series of 
rapid pop-up attacks designed to 
show different tactics for different ob- 
jectives. A 50° bomb delivery — for 
cracking runways — requires a pop-up 
of 45*. “You can change the tactic 
based on the kind of destruction 
you’re after/' 

Dogflghter 

Doug and John also demonstrated an 
air-to-air intercept, with Doug exe- 
cuting the classic ploy of hiding in the 
sun to descend on an unwary foe. Dur- 
ing recent practice fighter weapons 
engagements, Dean showed suffi- 
cient perspicacity to wax four F-15 
Eagles in simulated combat in £0 sec- 
ond#, an unusual case of beating the 
Air Force's air superiority platform 
using his wingman as a decoy. ("I got 
lucky/ 1 ) Increased use of long-range 
AMRAAMs will enhance the F-lfis 
potential as a long-range dogfighter. 

What’s over the horizon for this 
modem classic? The Air Force is cur- 
rently working on a program called 






F-I6C 




ESS 



Wing variations J>av* |j«fi proposed to 
Increase the F-3* i already formidable 
versatility The MperTmerrUl pranked wtng 
F- 1 6XL Increased wing area 120 percent. 
The Agile Falcon would restore F- 1 6 A -type 
performance to the heavier F-lfcC model. 



Advanced Fighter Technology Inte- 
gration, a weapons targeting system 
that will allow the F-16 to make a low- 
level, high-G maneuvering pass 
against a ground target without pilot 
intervention. The A FT I prototype is 
also exploring ways for an F-16 pilot 
to perform all-angle gunnery during 
aerial encounters. Key to the system 
is a forward-looking infrared radar 
and a laser-targeting device. The 
FLIR finds the target, the laser 
measures distance and attack angle, 
passing the data to a fire control com- 
puter that directs the auto pilot and 
triggers ordnance release. The sys- 
tem will allow the pilot to control the 
plane, navigate, manage multiple 
threats, engage them — and escape. 

Fighters of tomorrow 

The Air Force and General Dynamics 
are testing the F-16’s suitability as a 
close-air-support platform. Designat- 
ed A-16, the aircraft would use Falcon 
Eye, a FLIR-based helmet-mounted 
sight — along with terrain-following 
radar and a laser targeting sys- 
tem — to attack enemy armor and gun 
emplacements Ln forward battle ar- 
eas. A follow-on called Agile Falcon 
will increase the F-16' a wing area, en- 
hancing performance. 

Beyond the F-16, fighters of to- 
morrow — indeed the classic fighters 
100 years from now — will embody the 
stealth and highly automated charac- 
teristics currently being tested and 
evaluated at places like Wright-Pat - 
terson AFB. Blended composite 
shapes will absorb and deflect radar 
emissions, reducing — or eliminating 
—radar cro#B -section* Structures 
made of carbon- fiber and carbon-car- 
bon matrices will permit ultrahigh 
strength and low weight for thrust-to- 
weight ratios approaching 20:1 , Vec- 
tored thrust nigh-performance 
pow'erplants with shielded exhaust to 
reduce infrared signature will permit 
a upe maneuverability at sustained 
supersonic speeds. Supercockpits will 
incorporate pilot associates like AFT I 
that will help pilots manage complex 
battle scenarios. 

Research continues on ways to 
make the pilots of the future less sus- 
ceplible to G-induced loss of con- 
sciousness in airplanes that will far 
exceed the limits of human physiolo- 
gy. But for now, we've got a highly ca- 
pable team in the F-16 and aviators 
like TAC's Doug Dean, As we reen- 
tered the Mat Dill pattern after a 
pleasing romp through the Florida 
country side, Doug hit the nail on the 
head. “They're going to look back at 
the F-16 50 years from now and say, 
'Damn, what a sweet airplane/ th TM 
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5 wee ping parabolic curve that holds 
the white-on-black analog instru- 
ments. The seats could be a bit larger 
and wider for American-size people, 
but they have great lumbar support 
and plenty of adjustments. 

Most controls are logically placed „ 
an d p typically hla&da h the 626 seems 
very well put together using premium 
materials, Ifs very functional and 
surprisingly Teutonic in feeling for a 
car built in Hiroshima, It's also fun to 
drive in a pleasant, undemanding 
way, and returned the third-best foe! 
economy in our group. 

At the track, the 626 was some- 
thing of a disappointment. Perhaps 
the fault lies with its slippery Yokoha- 
ma 382 tires., hut the 626 was near the 
bottom of the pack in everything but 
braking. It requires full attention to 
drive near the limit. 

This is one of the most competitive 
market segments in the world. The 
Camry, Accord and Galantare pretty 
much equals, each with a different 
point of view, There's a gap between 
those top Lhree and the 626. 

Volkswagen 
Jetta Carat 

It's amazinp. The Jetts ^essentially a 
VW Golf with a trunk, but that simple 
addition makes it seem like a whole 
different class of car, though the inte- 
rior room and performance obviously 
stay about the same. Like the Golf, 

I the Jetta comes with three different 
versions of the same 1.8-liter engine, 
rated at lOO hp. 10E hp or 123 hp, Our 
test car was VW's luxury Jetta with 
I® hp, 4-whee! disc brakes and Pirelli 
P£KX) tires on alloy rims. 

There's nothing tricky about the 
Jetta at all. It’s as straightforward as 
only a Volks wagen can tie. In our test- 
ing, it returned significantly better 
gas mileage than the other contest- 
ants, was third in braking, near the 
top on the skidpad and midpack in ac- 
celeration. Only in our slalom test was 
the Jetta at the back of the pack. And 
— surprise — that add-on trunk is the 
largest in this group, which sets a pre- 
mium on cargo capacity. 

Perhaps because of its European 
origins, the Jetta is very different 
from the Japanese sedans which dom- 
inate this glass. The interior is very 
functional, almost austere, very much 
in keeping with the boxy body. You 
sit high behind the steering wheel, in 
a very comfortable chair-like seat. 
German designers virtually invented 
the science of ergonomics, and the 
Jetta benefits from oversize, logically 
located controls. 

The shifter is surprisingly notchy, 
the engine is a bit buzzy and there's a 
fair amount of road noise transmitted 



through Lhe chassis from the front 
suspension. 

All our testers applaud the Jetta’s 
sportiness, even in luxury Carat trim. 
It ranks close to the Galant in the fiin- 
to-drive index. But the Golf'Jetta is 
getting rather dated, and ready for 
some refinement in the chassis and 
engine departments. 

in this market segment, no compa- 
ny can afford to keep the same car in 
production for even five years with- 
out change, Which is another way of 
saying, nice as it b. as much fun as it 
is, the Volkswagen Jetta has stood 
still while the Japanese have gone 
roaring by. 

Dodge Spirit ES 

What a nice surprise. The new Spirit 
— also sold by Plymouth dealers as 
the Acclaim — is probably the be-st se- 
dan Chrysler has ever built, a com- 
parative bargain and in our minds the 
best American car in th is das$. 

The turbocharged Spirit Ls also hot 
It zoomed through the quarter-mile 
eight-tenths of a second quicker than 
the next quickest car in this test, 
which is a significant difference. It 
was near the top in e very other track 
test, too, and even has one of the larg- 
est interiors in the class. 

The squared -up, very traditional 
appearance of the Spirit comes across 
as formal, rather than just plain boxy. 
It's certainly not an innovative look, 
but it's functional, and translates into 
generous interior volume. 

Our teat car had the tried-and -tme 
turbo version of Chrysler’s 2.6-liter 
Four. We found only a couple of prob- 
lems with the Spirit. Dumpingall that 
turbo power into Chrysleris front 
transaxle creates an unacceptable 
level of torque steer. On a winding 
road, the combination of torque steer, 
overly sensitive steering and pitch 
and yaw from Lhe over-sprung, un- 
der-damped suspension make^ oven a 
professional driver back off a notch or 
two. 

Otherwise, we found the Spirit live- 
ly and roomy , zippy yet formal. The 
huge interior holds surprisingly good 
seats and controls p with a full set of six 
easy-to-read analog instruments. If 
Chrysler would just do a little work on 
the steering and suspension, this 
would be an outstanding car, capable 
of going head to head with world ^'lass 
sedans like the Camry, Accord and 
Gal ant. The Spirit is already 90 per- 
cent there. 

Oldsmoblle 
Cutlass Calais 

General Motors sells the same basic 
N-body platform as the Olds Cutlass 
Calais, Pontiac Grand Am and Kuick 
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Skylark. The Skylark is meant to be a 
compact luxury sedan, while the 
Grand Am ts a hot sports sedan. The 
Oldsmobile version seems to straddle 
both camps, so we picked it to repre- 
sent all three divisions. 

We chose a 150-hp Quad 4 for our 
test car as probably the best balance 
between power, economy and reli- 
ability. 

At the track, the Calais was mid- 
pack in every way, though it attacked 
the slalom with unexpected ferocity, 
thanks to its wide Eagle GT+4 tines. 
Our testers were quite taken with the 
Calais, and thought It pretty much the 
equal of the Dodge Spirit. With just a 
few changes, il could be as good as any 
sedan in this class. 

Everyone liked the Calais styl- 
ing—the lines are very simple and 
clean. The grilleless nose is especially 
nice and even the bolt-upright rear 
window seems perfectly appropriate 
on this classic, rather forma] 4-door. 

The inside of the Calais is very fan- 
cy, more like an expensive American 
luxury sedan than a car that costs only 
$15,000. Like the other American 
cars in our test, the Calais's front seats 
are sized for large American bodies, 
and the ergonomics are much better 
than GM cars have been in the recent 
past. Even the six white-on-black an- 
alog gauges are dear and convenient. 

Over-the-road handling is favor- 
ably comparable with most of the cars 
in this group. We saw 1 10 mph and the 
Calais felt solid as a rock. But mated 
to an automatic transmission, the 
Quad 4 isn't as quick as we expected. 

Chevrolet Corsica LTZ 

Our test car came with the popular 
2.8-liter V6 that's available in almost 
every Chevy product, from the Cava- 
lier to the S-IQ pickup. It's a sturdy, 
well-developed engine that ought to 
be dead reliable for family car use. 

The V6 Corsica has almost identical 
performance to the Quad 4 Calais, 
Where the Corsica shines is in its ex- 
ternal appearance. The pointy nose, 
wedge shape and handsome roofline 
are as modern and lithe as any small 
sedan in production. Unfortunately, 
the Corsica interior doesn't measure 
up to its exterior. The gauges are 
hard to see, the 2-spoke steering 
wheel is uncomfortable, with offbeat 
styling, and the pushbutton controls 
are hud to use. 

Driving the Corsica is fine at nor- 
mal speeds on the highway, but the 
handling deteriorates dramatically as 
speeds rise or the mad turns bumpy. 
At high speeds, the car seems wobbly 
and under-damped, with a lot of pitch - 
and-yaw motion. 

Overall, we’d say the Corsica is an 



excellent, attractive platform from 
which Chevrolet could build a great 
family sedan. All it needs is a nicer in- 
terior, better suspension tuning and 
perhaps just a bit more horsepower. 
In all fairness, the top-line LTZ Corsi- 
ca we tested costs about $2000 less 
than our favorite Camry, 

Hyundai Sonata GLS 

Korean Hyundai has come a long way 
in a short time. Three years ago, 
Hyundai entered the U.S. market 
with the Excel, essentially a Mitsubi- 
shi Mirage built under license, and 
promptly became the most successful 
new import company in history- Now 
Hyundai has added an all-new family 
sedan that’s certainly competitive in 
this market and could easily be re- 
fined into one of the best cars in this 
group. 

The Sonata chassis looks very much 
like the front- wheel-drive chassis of 
the previous Mitsubishi Galant. com- 
plete with 110-hp 2,4-liter engine and 
patented counterrotating balance 
shafts. 

The styling is obviously up to the 
minute and contemporary, and the 
roomy interior borro ws many of the 
same Mercedes 300 E styling cues 
used on Mazda’s 626. The dash in par- 
ticular is very European, as are the 
scooped-outdoor panels to leave more 
elbow room. 

The seats don’t look very special, 
but they are particularly comforts ble. 
And while the Sonata is the same size 
as its competitors on the outside, the 
interior is 25 cu. ft., larger than that in 
the Camry. 

Over the road, the Sonata’s ride 
and handling are better than average, 
which is to say surprisingly good. The 
Sonata was midpack or better at the 
track, and all it really needs is more 
horsepower to move to the top of the 
charts. The styling, interior room and 
ergonomic design are already top- 
drawer. 

Peugeot 405 S 

Designed by Pinmfarina h the 405 waa 
our consensus styling winner „ and one 
of the prettiest small sedans to come 
our way in awhile. 

Inside „ excellence rives way to 
mere adequacy. The sleek roofline 
restricts headroom, with the wheel 
raked well away from vertical, like 
that in a van. The white-on-biack 
gauges, however, are easy to read 
and most of the controls are logically 
placed. The heater controls are espe- 
cially well handled. The shift lever in 
our test car promptly came off in our 
hand — Peugeot still has some old- 
fashioned quality control problems in 
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deal with in this brand-new car. 

Compared to even the Accord and 
Canary, the Peugeot h m superior han- 
dling, steering and balance It won on 
the skid pad and ranked near the top in 
transient handling and braking. 

For all its charms, the 406 found its 
way into the bottom half of this 
group — even though no one in our 
varied teat group knew that the 
$18* 145 Peugeot ia also $2500 more 
than the Camry, 

Subaru Legacy L 

Legacy is a brand-new car that will be 
Subanj’s flagship for the foreseeable 
future. It’s about 5 in. longer and 400 
pounds heavier than the familiar; old 
(now called) Loyal e — and has a new 
2.2-liter flat Four instead of the small- 
er cars 1. 8-liter, plus bland but con- 
temporary new bodywork. As one 
disappointed tester described it, 'The 
Legacy is a missed opportunity to do 
something special." 

Inside, the Legacy shares the new 
Japanese taste for Mercedes styling 
cues, with white-on-black gauges and 
a padded bolster that visually carries 
the line of the dashboard into the top 
of the doors, creating a cockpit effect. 
The scats are comfortable, though the 
interior fee la a trifle cramped for four 
adults. 

Driving the Legacy is more fun 
than looking at it. At the dragstrip, it 
was second only to the turbocharged 
Dodge Spirit, and it ranked near the 
top in most other performance tests. 
The 5-speed shifter is slick, the steer- 
ing perfect and the handling excel- 
lent. The torquey engine pulls 
willingly, and there is absolutely no 
torque steer. 

We like the fiat Four power, the 
performance, the handling. The Leg- 
acy w ill no doubt be as reliable and 
trouble-free as any Subaru, and of 
course, it is also available with 4- 
wheel drive. Even the price is com- 
petitive, But the Legacy 's anonymity 
and ordinary interior appointments 
dilute its newness. 

Ford Tempo GLS 

Backbone of rental car fleets from 
coast to coast, the Tempo — and iden- 
tical twin Mercury Topaz — are like 
family sedans from another era. The 

100-hp 2,3-liter Four is almost the 
only engine in this class— Chevy’s V6 
is the other— that doesn't have at 
least one overhead cam. although the 
Tempo did just fine in most of our 
standardized testa, it's just that the 
Tempo feels so mediocre, so humor- 
less as it goes about its business. 

Sitting in the driver’s seat, your 
vista is pure rent-a-car. The dash- 
board is nicely styled, but you can't 



see the gauges with the steering 
wheel in a normal position. The gear- 
shift is a notchy cable shifter, the en- 
gine ia noisy and there's a lot of wind 
buffeting around the windshield. 

The seats offer only limited lumbar 
and lateral support. On the other 
hand, there is lots of headroom. 

One took at the data panel tells you 
a basic strength of this car. The Tem- 
po sells on price. At just $12,145, our 
top-line GLS is a smart $3500 less 
than the Camry. 

Nissan Stanza GXE 

No doubt a new, aerodynamic Stanza 
will be along in another year, as Nis- 
san marches through its redesign of 
the entire product line. It’s certain to 
be better than today's Stanza, which 
is slow, noisy and limited in the han- 
dling department. 

Part of the blame for the Stanza’s 
handling must go to its Y okohama 382 
tires. These are the same tires we dis- 
liked on the Mazda 626. They seem to 
offer limited adhesion, and let go 
without much warning at the limit. 

The Stanza is essentially the old 
Maxima fitted with the engine from 
the old 200SX. This little 2. 0-Iiter 
Four is overwhelmed by a chassis de- 
signed fora 3,0-liter V6. 

The boxy old body has been perked 
up with a rounded nose that makes it 
quite contemporary. Except for 
cramped headroom, it’s also quite 
cozy. The seats are nicely upholstered 
in tweed, very comfortable with good 
lateral and lumbar support. The ergo- 
nomics are equally good, with logical 
controls and visible gauges. 

Unfortunately, bringing the Maxi- 
ma down-range with a smaller engine 
and cheaper appointments to create 
the Stanza has made it not only apoor- 
er car, but also overpriced compared 
to other small cars engineered from 
the ground up. Our Stanza costs $1160 
more than a Toyota Canny with V6. 

Varied equality 

tn addition to the cars we tested, add 
in four identical twins — Plymouth Ac- 
claim, Buiek Skylark, Pontiac Grand 
Am, Mercury Topaz- — and you have 
17 family sedans in this class. Any- 
time you have so many consumer 
products in competition, all sized and 
priced similarly, all capable of per- 
formance that's at least comparable, 
you have a very competitive market. 

What this means to you is that 
there are no bad cars in this sedan 
group. Anybody trying to sell such a 
car would soon he forced out of busi- 
ness. To paraphrase George Orwell, 
these family sedans are essentially 
equal. But some are more equal than 
others. M 
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CLASSICS 

(Coni mwd jwnr page 6 G) 

tors now on two wheelers. 

Even if you’d rather find a diamond 
in the rough and restore it on your 
own, the process of gathering infor- 
mation wilJ link ym to a network of re- 
placement part suppliers. Used 
components, NOS (new old stock) and 
even reproduction pieces are avail- 
able for a great many models, so it's 
smart to make contact with hobbyists 
who have done the research before. 

By all means, the smartest buy is 
always a complete bike needing only 
cosmetic attention. Some soft items, 
like tires, seat covering and hand- 
grips are bound to be damaged, but 
these are fairly easy to replace. Miss- 
ing fenders, horn tanks and chain 
guards are much tougher to find, and 
often costly to get. 

When you have the bike actually in 
your possession, resist the tempta- 
tion to disassemble it to the last part. 
Take a long, hard look at what you've 
got and decide on a long-term course 
of action. A slightly faded, but other- 
wise original model may be best left 
alone, with just a thorough cleanup to 
remove the evidence of many years' 
neglect. Not only will this get you on 
the road quicker, it will enable you to 
enjoy riding and lending it to others 
without fretting over every tiny stone 
chip or scratch. If the bike is in an ad- 
vanced state of decay, you might con- 
sider just holding onto it for spare 
parts and searching for a better candi- 
date for restoration. 

The crucial rule of restoration is 
never go backward. Be extremely 
careful not to destroy anything pres- 
entiy in good condition. If you want to 
use whitewall cleaner on the tires, 
make sure to Lake them off the rims, 
because the cleaner might remove the 
paint along with the dirt. Don't dare 
take steel wool to a rust spot if you 
risk damaging an original decal. 

It would be hard to Imagine any 
item of nostalgia which could bring as 
much enjoyment to the owner ae a 
classic balloon-tire bike. Everywhere 
it’s ridden it will attract the attention 
of others, both those of an age to re- 
member them as new models and 
youngsters who revel in the retro 
movement. Thankfully, here's one 
case of a classic machine that hasn't 
gotten away from us entirely. JM 
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UCEMSE TO FLY {'CvniiTtued jnrm po^e 591 

ander Lippisch— father of the delta 
wing and creator of Germany’s Me- 
163 rocket plane during World War 
II — learned of the Finnish experience 
and developed two critical solutions to 
the pitch-up dilemma. The first: A re- 
verse-delta, reverse-dihedral lifting 
surface that would furnish the desired 
aerodynamic lift and the required air 
compression. Lippisch addressed the 
pitch-up problem by grafting an enor- 
mous tail on the craft— in effect creat- 
ing a load -bearing surface that flies 
out of ground effect, while the reverse 
delta main wing flies in ground effect. 
The load-bearing tail beat the pitch- 
up habit on X-112, Lippisch's 1963 
proof-o f-concept vehicle, and the ba- 
sic ground-effect planform was set. 

Strength of composites 

While Lippisch's rather crude balsa 
X-112 proved the basic concept, it still 
suffered several drawbacks. Wood fa- 
tigued quickly with each landing and 
absorbed water. The X-112 thus 
gained weight and wooden construc- 
tion meant optimum aerodynamic 
shapes could not be achieved. Com- 
posites were the answer, so Lippisch 
turned to RFB, a leader in composite 
aircraft construction since the early 
’50s and also a pioneer in the use of 
ducted -fan propellers. 

"We had to find an arrangement 
that was strong enough to withstand 
impact loads on the water, and yet 
light enough to fly," Fischer recalls. 
Composites also permitted contoured 
panel shapes that contributed to aero- 
dynamic efficiency. The next proto- 
type — the X- 113— was fashioned by 
RFB under German government con- 
tract to investigate ground-effect 
technology fora military role, 

"The vehicle flies in radar clutter. 
You just can 't see it coming, 11 Fischer 
says. "It’s also so quiet it flies over 
acoustic sensors without raising 
alarms, it’s composite so it has a low 
magnetic signature. The engine is 
throttled back to cruise so it has a low 
infrared signature. And it’s fast. The 
military advantages are obvious.” 

The X-113, designed and flown be- 
tween 1969 and 1972, marked a period 
of optimization for the RFB airfoil 
boat, Fischer and his colleagues fitted 
the machine with thrust measure- 
ment devices, so that output from the 
40-hp powerplant could be assessed 
through the rpm range, determining 
thrust requirements for any desired 
altitude. 

All aircraft designed to take off 
from water must fly through what's 
known as the hump curve [see accom- 
panying graph) Hydrodynamic drag 
increases at slower speeds while the 



craft is in displacement mode, then 
drops off abruptly when the aircraft 

r :s on plane and ultimately flies. The 
113 showed that an airfoil boat 



could fly faster with less drag than a 
seaplane. 




Flarccraft'j upcrlw perform an ce ft tikn 
off sooner**! (He* Mar ih»i not modes at 
waterborne aircraft 



DRAG VIIBUt WIID 



The next flying article, the X-U4, 
was also created at RFB on contract 
from the West German government. 
Statistics showed that the Baltic kicks 
up a 1.5-meter sea state 90 percent of 
the year. Service altitude in a ground- 
effect craft is customarily one-half the 
wingspan (although X-114, like its 
cousin Airfish 11, could dodge over 
some significant obstacles) so the X- 
1 14 was designed to fly comfortably at 
that height while assessing its poten- 
tial as a sub catcher. 

The X-114 is also where the serious 
pursuit of large-scale ground-effect 
technology ended — until now. A land- 
ing accident — caused when the X- 
114’s pilot forced X-114'$ pontoons 
into the water at the wrong angle of 
attack — soured interest. 

Flih stories 

Fischer’s fascination with ground-ef- 
fect tech didn’t end there. He and 
friend Klaus Matjasic developed an 
ultralight version called Airfish I 
in their spare time. Strapped for 
research and development cash, 
Fischer and Matjaaic tested their pre- 
liminary airfoils by lashing the device 
to the roof of a sports car belonging to 
Fischer's wife. Instead of a wind tun- 
nel, they made midnight runs down 
the autobahn at 80 knots, Fischer at 
the controls calling out flight data 
while Klaus drove with one hand and 
took notes with the other. Somehow 
Airfish I got built, its wide wingspan 
covered by s ail cloth. 

But FiBcher already had Airfish II 
in mind, a ground-effect vehicle with 
thicker, more compact wings that 
permitted tighter cornering and easi- 
er trailering with the wings stowed. 
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Bill Russell — always a believer in 
the potent ini of ground effect— found 
Hanno Fischer two years ago and 
they've been working to create the 
production 2-seater ever since, 

“RFB ha* built five craft to develop 
the technology," Russell says, "so 
now Flarecraft Corp. and RFBare 
getting ready for production.” 

Rut Russell isn't stopping there. 
Flarecraft Corp, and RFB are negoti- 
ating with a German manufacturer to 
design and test an 8-passenger com- 
muter flarecraft. In effect, the com- 
muter version will dose a circle 
Russell began forming years ago, 

“I started investigating ground-ef- 
fect craft one day when I got frustrat- 
ed trying to get from my house in 
Westport to La Guardia airport. We 
could have beaten the traffic easily by 
flaring down Long Island Sound, a 
perfect water highway. Wdl^ this 
country has a lot of perfect water 
highways. And we have to come up 
with ways to move people and cargo in 
a faster, safer, more environmentally 
benign way. Ground effect is simple 
technology. It exists. It can doit,” 
The Soviets and the Chinese recog- 
nize the potential of ground effect. 
The Soviets have small, Lippisch-in- 
spired 2 -place designs for river pa- 
trol , and the U.S. Department of 
Defense has learned that the Soviets 
are developing a larger, UTKA-class 
ground-effect vehicle that will carry 
antiship missiles, troops and materiel 
for amphibious assault. The Chinese 
have also bon-owed heavily from pub- 
lished drawings of Lippiflch-denved 
ground-effect craft. 

In this country, Russell has had dis- 
cussions with Dr. Bill BerteLsen 
—early developer of the hovercraft 
and now a member of Flarecraft 
Corp.'s technical advisory board 
along with John Roncz — to create a 
hybrid ground-effect skimmer like 
Airfish III that deploys a hovercraft 
skirt for beach landings. The key, ac- 
cording to Bertelsen, i&a gim baled- 
fan engine he has created that would 
provide a thrust mode for high-speed 
ground -effect flight, and a lift mode 
for moving over land. 

M The gimbaled fan gives hovercraft 
the kind of precise control it r s never 
known before. It could work for flare- 
craft, too," Bertelsen says. 

The notion comes at an exciting 
time in the small hut growing commu- 
nity of ground-effect aficionados. It's 
fertile ground for contemplation. 
Commuter vehicles. Large-scale 
transports. Polar voyagers. Swamp 
buggies. High-speed law-enforce- 
ment cruisers. Stealthy military plat- 
forms. Even fishing boats. nw 
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Here are four ways you can do ft 



HOTLINE PHONE NUMBERS 
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our editors directly and easily They're activated once a week, on 
Wednesdays, from 3 to 5 PM ESI. All the editorial staff hotline phone 
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READER SERVICE BUREAU 



We have a Reader Information Bureau that is operational five days a 
week during regular business hours. Our Reader Service Bureau number rs 
[2 1 2) 649-3 1 27. Please call our Reader Service Bureau, not our edttors, for 
information on hack issues, reprints of articles, subscription inquiries, 
pfans offers and so on. It will save us all time. 



ELECTRONIC MAIL 



You can call the PM computer any day between 6 PM and 8 AM (onfyi 
ESI. The number is (212| 582-8369. Once you're on fine, you can leave 
messages for specific editors, or direct inquiries and comments to a specif- 
ic department. The department bulletin board aiso allows you to share 
your though 5 with other readers who call in 
Mew users wiii get an identification number and password that allow 
them to access the system. Simply set your communications software to 8 
bits, no parity and one stop bit [8-N-l f. and set the baud at 300 or 1 200 if 
you 're asking a specific question, a I low aweekbeforecalfmgbackforour 
answer. 



FAX MACHINE 



You can fax written mail to us if you have access to a fax machine. Our 
fax n um ber i s f 2 1 2) 586- 5562 and is available 24 hours a day. 



CP PLAYER SOUNPOFF 

fConiiy^tetit'TUjiijtage 

world terms, this is not significant. 

As you can see. the differences 
among the players are marginal 
— within 3 dB (decibels! on the LIN- 
EARITY EStHtjIt test. Keep in mind 
that 1 dB is the smallest change in lev- 
el discernible bo the ear. Moreover, 
these are worst -ease linearity errors, 
and they occur at minus DO dB (-8(idB 
in Onkyo'a case]. These volume levels 
are so low as to be inaudible. The 
sound output from the CD player 
would be mere microvolts. 

To reproduce such low signals, an 
amplifier would have to be cranked to 
full throttle — ami odds are that inher- 
ent noise in the hi-fi system would 
mask them. The line’arity WITH 

I dither test measures the audibility 
of linearity errors over the inherent 
noise level of a hi-fi system in a typical 
home-listening environment. At 
worst case, it's about half a decibel. 

Interpreting test results 

As more CD players with extra-bit 
DAO appear on the market, spec 
sheets and teat tables will no doubt in- 
clude measurements for linearity. Be 
sure to read them in conjunction with 
other measurements. Here's how to 
interpret the measurements present- 
ed in APEI/s comparison chart. 

■ Output voltage (item 2) for a typi- 
cal CO player should be about 2 volts. 
■ Output difference between chan- 
nels (item 3) should be less than 1 
dB — the lower the better- 
■ The less fluctuation from 0 dB (pos- 
itive or negative) the better, for items 
4,5,6. 

■ In decibels, the higher the better 
' fur item 7, 

■ Total Harmonic Distortion plus 
noise (item 8] is represented as a per- 
centage. The lower, the better — but 
THD below 3 percent is not audible. 
It’s measured at fill output voltage (0 
dB) for four critical frequency bands 
(from 31 Hz to 16 kHz), and for 1 kHz 
at the lower output levels of -30 dB 
and a virtually inaudible -60 dB. 

■ Dropouts (items 9, 10) on a CD can 
cause an audible pop, click or muting 
of sound. They're caused by manufac- 
turing defects, or foreign substances 
on the CD's surface, that prevent the 
laser from reading the digital codes. 
This is more difficult when there are 
successive dropouts in a single track. 
Disc manufacturers keep defects to 
within Q.2tnm, but the larger a drop- 
out the laser can track, the better. 

An understanding of these critical 
aspects of CD performance should 
help you compare not only the sam- 
ples tested here, but any of many 
makes and models on the market, M 
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wrtrt: Tunon Btoka fitudwit*. P Q Bh y* 3B1 l r AJ5 

WHO 



per PAM Literary A0*hc* PGB 442TB, 

Phdto. AZ 65064. Plata* include SAS£ 



EXCELLENT INVESTMENT MfOr Averse 43* ■ Return! 

Doteta t5W> EniwprLpai Ri.i fc/M. Ch«i#r. G* 

3101 £ 



THJWWV HBW htafflWy htatottre. VAiuribta 
Buyaill u«d ECjuJpmaffl. Frt* BhXftrjre. 
Sk»g OpfApafTy, Dept. FM7, P.O. S5B&, Minneapolis MN 
66422 



BUY dhcount tots! Fn* ttoH D*0**L LH„ Be* 
2Q31&, Reno, IWBS515 



nCWLCT. -Wfertinfi Ywir Way Ttirtmgh CMNOt." ^ 
stTtotei moMy-miking camfMA [aba. Enoahant girt $3.50. 
Lt» OtekreMn. P-0 Don HaWto". Virginia 2MG 



WTAL MFORmAHON for anyone stirring a townees. 
Ten* saving, wy to understand, \$' f Subject tH.K. Aiw 
wifcng try nrellorder list Send to: Dvto Griphfc*. P-O, 
BO* *1W. Ritoidnd, VA 23223-0180 



RESUMES Write y'MiT own resume In pro isasttnal man- 
ner tntjeaJ do's and dk*i ts Concm detailed procedure, 
pi up frftto snOtiH Hitfh, t& .96 Rato***-, Sffx 
Kjprtoy, ME B&46 



OET fflCW AT HOtEl S Mrt PROFITABLE fautaltafeM* ! 

FREE Intefmartwn ME, South M#dm>n. Wkupw*x , 
WIHMSW 



top SttM- Qvttatona Ftoa Atofto Area™* un- 
JFK nmfcttMi^Wpw 4 |2.pauF.& 

J.P. fraeaarTh. P.O. Bon 3467, BwmanL MT 59772 



9 WORKING bUSt ways To weatlw the coning races- 
to Sto 5 deflate to; 2M C«M «■ *1 14*1. 

HaryWrt, to*. «3tt 



CAREER tiuildlng, tttpll to#™. [Oti Mrrh toks 
FREE WntiflfflE, AreHw PO, BhWi «DT, Toffane*. CA 



“BUHVWE SAFELY AKYWHERF 30 ^ the Fnpte 

oondae Uitormatwi ever publ4h«1 on eimnvik ThouHndb 
o4 Mwh. Unpromwd fhettara. wapim. ^cvKiatiqn jiaM, 

«H9ni«A4f4-tfyOUOi>^Oii^mtoklH4iilitlWto 
Mu I . Dafla Prau, POB 3 ISM E.Ej D orado, AR 71731. For a 
1SB gage oaWoo send ta.CH FREE w'DFda- 



fmtWO HEYPEWVE CLEAH&gRB- For Vvt^au 

WoftahGfa. Hoowiraldt Mon. BOOK - Fon^lm, Tipi, 
lUintrahona! FREE 9CRUBCL0TH1 Sand $mw Today! 1. 
Wingate, Bow 272309-PM7, Tampa, a 3361fi 



WEALTH AND POWER MOW Unque PROVEN prugram. 
H4* or FREE tWOHUTOQN. OcvWttH Data Benefits. 
1766S h*yhwl y 1g, SutlB 353, Apple Vifery, CA 92307 



KWAflD TOURBEm-- JmwA-y, dlaptiprtiiiH wtiCW^ 
iinbalMMUy Hj w prfHd. LFETBE #arramy. Dtutog- IS.® 
fietondaWei fttod S^uble. 371 Fcwetj SilSl. Ajlbo. Ca 
F i 70S 



dtrtLHWiAL b*m CONTROL? Manipuiata otlwa SE- 
CRETLY wiui the ip c4»n wwi or tonws Mo rw» 

No mypfhdvn PROVEN RESULTS GUARANTEED, FREE 
RECORDED INFORMATION. 



PERPETUAL. CiMndtr. 3to M E^a lot BHML U OoJ*h- 
dira coyanng yean 175fl - £100 A.0 tE CO EAALCO 
PRODUCT* MO South Orchutf Rd . &ov 1 1* Syracwe. 
NY. TOTS 



HOW TO GET WCHI 

HAKE $1 DO, 000 YES, YOU CAN! $KT^ri* Easy PROVEN 
MOW TO BOOK, Money Mabng Pfog^am OUAftANTEQl 
FREE Shipps. Sand HA KtE Grttax P.O- Bo* 290K3, 
E«l MiHlkh TX 7nO-19ZZ 



OET PAD: He* T* FDa Uoto 1WH«# CJ*VtH. 
53. DO BOk 701; EMki-anO, CA BUS 



HOW TO ACHtEYE TOTAL 5UCCCS3E « pefeai; tit 95 
E. Gallagher -CiarX. ffli Pulb*i . arillngtwFi, MA D301» 



[NOiF^HOeN^VENOm Greabeet mdividua «R 
buiirm Frattotowtfan.p.lA B«4h. tKBCh-fdse* 
Fifvanula, Georgia »39fl 



IETNC DUDE and HEAJSUREJIENT HANDBOOK |7 96 

M M.D.5. Ban 5113a, Salt Laka, Dial 1 - 64151-133* 



POPULAR UEOUMCS MOME MOW^TO This bo«A .* tor 
YOU it you ark ppnijdwing Eac^g pfty el ttiw* d&d- 
your^sf ordvadA. hanging willpapfr, mounUng L-jhi- 
ing. faring piowUoariduM even meior rarodeUng Owl.DPO 
iiAuvt>vHp«ie and phntogfaph*. 51 £ pagto and only t® IS. 
pntoe#lMfl». Yotj won't bm nny. PspotaJ 1 MactWM OdA 
mi 4, Fktesi^ City StU., New York. NY 10101 



CATALOGS 



RARE DEVICE* INFORMATION, FLAMS- Cnwgy Spprfla, 
PBuodn-Perfrntual Mm Ion, UTQ Documents. Arnaiifig Ptt> 
jec 1 a, 3D Puulea. Mwe. f&OD. PAR. n&aunch, 

3404 Hllferwl FW., Hlarrlsthjrg, Pa mOS 



BUY KNfVE* CUTLERY fTEMS U Wholtoe. Sara up (p 
HugeSalecildn. SaLHachon Guaram«d. Fan Eaiv.aa. 
fTHEE Catalog. SmoAy MounlHln Knde Works. PO. Bm 
Gtvitotoi. TW 37«4 



BOOMERANGS.... INCREDEIUE Relucni. High Tech 
Designs. Wgrip'g B*f1 FREE Catog BOOMEftANOUAN, 

i m~i n m> Mmw. ua 



BELOW WHOLESALE FULL COLOR CATALOG Dwfne- 
H« V hi 1g pkw rmrypne. fend $5W (mdwmablaj to 
RLT Distributing. €£dl 46X1, Phoar-iM, AZ B5D31 



VDCOi For tos Srit bfns- war, hhowands of HHdil 
inter an to hqw Id video lam IVWNl oF EiUeq bcHcrVi 

rma-l pnees. 12.95 dhcount coupon, catalog 16.G0 fmckidea 
postage) JH Produetions. 14a0S W— Hiitotw fttunlaki 
Hil^ A7SSW 



POFtA-AR tbEOHAMCS 'PLANE ANDIDCAE-^ CATALOG 

—Hundreds, pf ideas to wdftshgp prpj«1» pl»nu tof toff 
tm*J sfcragd hoo»J. boata, Fumeure. Joys — to tbOtit 
Mrytsiiflff! Send ¥2J» Id: POPULAR MECHANICS, P.O. 
BOX 1014, RAAO CYTY 5TA-. HEW YORK. NY. 10131 




SUCK 5C FOR LESS- Cmi ^ Ca i*cehie- 

STJOCI Bij SffHWH, BO* TFMl S*o Jot*. CA »1» 



GOVERNMENT SECsEb Vehicles <rom Si «3 Fords. Mer- 
c:«hn Comffh**. Ghtw- SuiAus Seim Guide (1) SOi^ 
Sfl7-6000 isd. &SOO?4 



IS U true you can buy tof under $300 through the 
US Government? Get me twsSi lodey! Call t4l2-74£'i 143 
Em 113 A 



SUMMER CARLISLE Collemor Car Flea MerkH, July 2&3Q 
Carlisle PA F^rarounds igua ol can and parts 1W Bale Win 
a SSTO Super Bkti The fts* Ma-^eleera. 1*000 Bryn Mwr 
flo*JL Carlisle. PA i7Dt3, Phone CT1TPH-7H5 



PAINT JOBE Do i! yourselF rnamiai aNwv you all wnwl 
fftefftofto to tniteftal usage. » Urm cut p^kmtoal 
LWk.ing Automgbw fMBRRMng Sto *i?S5 la. AN*, P.g. 
Bne 1313: Rde* Bpnnga, Wyo. S2901 



CARBURETOR ENHANCER- Oar. dtohfc ndllBl, ton 
lull peww Ms oil cartKjrulCTis. sa’iart*cl>an raised. 
Eaq^e Research, Yahk. 8C. Cam*da VOB 2F0. 



A FT (rue you can buy jeess lor under t2W th no jg n the 
Uft Govammwr^ Gat ih» taot» ujctayt Ctf l^t2-7«-H4t 
E^l 7133 



VAPOR CVhritor Triple* MPG. ^ InJOrtoto. HJA 
pa PV, Bowling Gr«n, MO 63334 



HCNEDBLE HARGAHSr BUY GtfrtrnmanL Seized-Sur- 
plus . . . BMW a. Mwte dea, Bpnchee, Domeelica. Tiucfca 
&oate.Vana Misc. FnpmSllB. AMAZING Recorded message 
REVEALS Ctott |6Kl 721-SS&? EnT, 



BUV Gowamiho^ seized 6 seqjtoi yahiesea from lift) 
Fords, Ohwy* 4x4'i, *to Ftif mlp uJL pel 

OBJ 



WANTED: Eurototo Sports £u* Any Yttir, Any CanditiDn 
- Call [4D*!l 971-5014 



DRUG FUJ0 SEJZURES: Buy Girl Cheap 1 Cars. Trucks, 
Vine* Boats. Computers- Write: Sekun*. Seac *3hfrAT. Wes( 
COtoCAfflTpl. 



WORLDWIDE FEROCLJUB - Outstanding imprnvsfnonCa. 
Urtpublici»d repair inffminaiidn. S35£ Kkd. New Smyrna 
fieato FL Mi W 



SEIZED In Govern mont Narcolica RskSs! ! AutomoPtlee. 
Vans- ■ Boete , Furniture . . Thouaanda. o trier items Buy 
pui qiaep nw rm- Rig Pi^w inf^toto. zifr 
455-300R. Ewt A6334 



PORTERS FREE PHOTtWteO CATALOG. BHl in The 
industry i.ocn brand namee. unnaue end unusual irems, 
diftoppi prig** to Fan *«to* Ft** pppy tarii*: PumT* 
CPM Siren, Rdx 629, Ddpl. PM, Qftdar FMR. IA S«t3 
phone. 1-»H5a-2m. 



FREE CATALOG OMMAta Gifts By Mail- Beeutilul to 
Unusual Tltoga 1o Pmm Evaryona. SaliMtoto 1DC% | 
GuaiantHd Sw OuamNar, r*4i ajaina Drive, eox 1 T31SZ. . 
A ntoww. *!»*“ S9611-3V6J I 



RAY MCHELS' ENDORSED. Dm increased engine Power. 
Life, end trticHsncy. info Si and LSASE: Ken Bto&m. 125- 
36lh St, ME, Cedar Ftoto. J* SMOE 



ALCOHOL Fuel— Metre your awn r Bend $3fld tot mio 
Cdfweri; aim»r any *ng me AftanwtNe Fyel mtoheA 103- 
E. Swrrn, Suite 3111, Fresno, £A 93710 



[ Ctomtoto rto PR**) 
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AUTOMOeUS 

IContlnued Prpmj™*Mny ptqaj 

UNIVERSAL Hi-Srep. A muSl To* Hwtftfblted foetinlMfl ur 
weekend hi*ehH.:i i Elm- rataa jflAala ^uehbia blacks, 
swpiaddsfs. etc. Largs i2" x l?' work pJetform quickly 
attachis lo wtba* Gira *ntf adjust* W TOnvwent heighr Sot 
WG* .wtalttWhifetvgrr^tgto^ GuMtorpitkgpS, 

Fr!s lirefi lb 19* **fe 4hd Wheel toir. 

Factory to ydu dfeHsoont 169 §5 ywtfi sn* year warranty 13 CO 
tor addrfroeval Intormartian |g Unwe^sel Contrail. A*c.. 1£7 
Nprib Tropical Trail, Merritt MM’d f t 329*3 DtftritelDrt 
wsifii*d W.ASS-MSS. 



SELLBtG DR TRADING] Lr.nrV- tew la hnd Ihe “TRUE 
VALUE" c-t yoi* rtt 1-sie. ?»■■ E«y' Prawn Mrthcdr$a.1B 
Lynda PuUicaiions.&BK T056-A. LaFcne.Testja ?7S??-tM6 



OVERTURN 5PEEDWG TICKETS I SwmS SASE to Radar, 
to 104, Pasac*™ Mp*11H. 



GOVERNMENT seiaOVtfuckB srtirfmsftSiOO. BWWs. 
Merwdes, Mimftpg* ttpn*. Irj-ki elc. Cgmpeahetf 3 .v« 
dpyEr'b guide. Fret /flfarhVflEifrfs. 1«)0-62fl-2&2a Eift. 503- 
V9. 



SAVE IlDDfl'B ON OAR PURCHASE I READ EXPLOSIVE 
NEW REPORT thru Qhn» *1aq tiy stop in*raaiwi4 nn f *w to 
kav6$1Q0e Ob%lom purthtofr, tT REALLV 

WORK5I55 9510 QADB. F.O to ffieflvOrw^. CAS3&13 



GOVERNMENT SEIZED VEHICLES Iram S1QDL CurVeKtri 
Me/oedas. Imports new a*iil»&!fl For Buyer f atfi i- 
SU&^AiflO fl tf|„ V-S30 



SUCK 60 GUARANTEED LOWEST PHCEI WE WILL 
BEAT ANT CUftRENTLV AiaVERTlSEJJ HmNi PRICE 
»Y 1)40. DEALERS WANTED. Progra*!^ Ei^tr 
£0»pfr&tiOfi. 255 Sbdto tort 0-2. San Mmc&s, CA 92069. 1 - 
300-525-662* ]\f\ CA S-6TO-233-95&B) 



AUTOfiFPLS A EOUPMENT 



DORVAIR PARTS G-Bnr 400 page CDHVAJH C414 bg 
tv&wl 1A.K Clerks COftvAtR PbHs. V*c.. to 32. 
ShtAHim*. MA &1370 [4i3K2Hnfl 



PARTS; A 1 my ^ee-p 4np IruCk ports Spang Rfam A 
Equipment Co- . p p. to 751, Lexington. Atncuihy 40567- 
0751 



CURE IN SECONDS Air-V« 1 H TUBE Ektep Or Swing, 
□ j3i EL' iEtred SIDE Vent Keep, to It*, fllctftekl Wt 63976 



ALTERNATOR. GenfrralP' Rebuilding BOSK Price 
HwUNiund Er^in wring, to? 56^H4, Lw Vegw. W iSSISS 



EHUHE OVERHAUL KITS: WHOLESALE CATALOG 

i2.-0(P EngtTi* Service CNupl. PM. Smt 1 Lading. 

Ml WM'. 



SUPER&RSP BATTERT CLAMPS. I960 Irwandan award 1 
OmcK rei*eea A4tfM?wf! FREE 5^wbur» Si t E&pg^ 

Fpprpqyirfl E^^rprfp^. to 1?1S<;, M*k*l; 129$ 
Phrfif^in« 



SLthtS HADE -iew ftuHeci lji ifiHK^iT. Supeuor ip e-drd- 
boa , d Send 69.96 S2 K) snipping i& Tradewey 
InhfiietKnl. P D to WTS, Fraine, CA KW 



Aifl CONDTDDMMG, LEARN flECHARGIHG! Unnk ti. 
siep B T SiAp IftftRWttm. $795. CPC. Dtipc A PO to 
1900, CtevBLaad. Cia 30526-1106 



BOOVHEPAIR VIDEOS $19.95. F^ee BMChUW HBHF5G2- 
6655 



8RKAR 



BUILD BIKECARI □mail^Ff^lP See APy FUjk Mt SelMH 
Muga^lmi Ciaieitodi. 



MQTORCYTXEJ. MQTT9RSCGOTtRS & 




OOKARTB, WinibiKd*. ATV'h. Kttfc P^cte, Ecigm#?. Uiww 
Pncw Largtsl Seh^iCiun 30 Paga Qaukig SO DQ 
F»efuu44bte Karl World. Dtp! C., i«a Mmi tor Aw., 
Pairwev^e. *4D?7 



GO-KARTS rac+Wy direct tc» J39 95 \u {239 95 ten!pfete 
catalpg $100 Sthneds PO. 6<kk 142, toibgloem FA 
10061 



JWWnON, HAWGGLPfJG 



HDBBV HELICOPTER. Ull/aJight ungle saaDar. SrmjjyiMd 
MnstrycJlicn - Motoroyicfe »ngin» fclrWiyrn; ISdO. 
PQLYMOVA. Oipr PM, S^l-RSffls Ous*sm CWU& JOt 

31 0 



SPACE Shytte Glider Kit. Il AdUBily ftp 1 $4 95. Amlmn. 
i209 SbLih Casino Center Boulevard. 5une c 73 Lee Ve^s 
NVgfritH 
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WICKS AIRCRAFT SUPPLY ttofi^bviid^ fc.M 

Tubing CPfteeedes, NliriwM, flOO I?T SW?5 FAX: &>#- 
664^0^53 



AIRSOATS HgMvr^rvifli Sypph^ Compiei-ed MpdeSs 
Plans, Kite, Prapaitere, Engines Calel&g S3^J0 Spen*i;r»tt, 
to MDM4. Mefitet. OK 7*355 




MOST emOEHT. SMOOTHEST RUNHMA TOUGHEST 
PROPELLER AVAILABLE. Spate tVfnpwiM. uviflbM 
pitoh. 46' tb 79 di&P'ei-fira C u ■ nfiriTty Id fOGtip. Wars Drive 
F 0 to fDl. Dec-i Pm. Csea. Lake. LA 504 26 



AIR BOATS. J^ralighla MSmsatigns $i 00 

A3K BY P^£^lte^ 1 fi5'5AG«^3iEtentefl HcL KAIter, Tfijcits re^40. 
D3i7k *31 3 EH) 



SmCF * A5TTONALTTS 



NASA ftfribtefflis, toyis, ij-ltu. tO*HCtit4». O^in-p S3C0 
RB?undftbie.Oett*:toi Twndfl, Bp# 361, Dayisn, 0fi.^*5409 



ROCKET MOTOR MAKING TOOLS. Slrpc^a CaMtog 
53. DO. Immitai Feact'uivt to 61342, Seattle, WA as*2t 



HommAFT 



HOVERCRAFT All Sijes H O> UnmreM 

HnMfLralt, to 261, Cnniovii Mttert #1242 



A£RO*CAR AmaEang toe^ralt tsoiir uuiy gpim prdmwi- 
Imis L4f*nmo*er tngi-n^i pcriver Ca?rod one man pibs 
Hgvti^5. 111^5 forward bvekwera Sideweye over landAteW 
wal or Corrpcbu conilruirllian pMn^ and tirncr , -j rip, |1 T 
Aflfo-Prat*^!: 5 - BiU( 511BPM. Cljftlpn, hJew Jersey 06609 



BARTLETT Fly mg S-aumr Uirm-Lighl Mnv^Tral: Fn^lurad 
M Dteum«larv Fihrrt, "Ftece Beybrna " Puweied fly Ordi- 
nary Lawm Mowtr Eeg&ne. C<mif4eto Plans SlO.Kt told To . 
Hr rfe flarflet! PO Ro^ Siiverdflfe. WA 993EB 



HOveR WAFT plans. 3 to ISUtip i?H&rniatK>n U-lrehind- 
iWb) torte^ Bnx 046, Monroe. WA S&STJ 



HOVIBRCllAFT PLANS 1 FUBUCATVQNi CacaJpg 11.50 
i®Uf!rig A#no-Mftr>Be. -&&K 27655, Len&ing, Mldnigari 



VW HOVERCRAFT mf&malian $5, Ptqns $££. Hegtenc. 
1649 7|pp&ft3Bfl«», Terfe-Nautd. Indiana 47B97 



CBH RADIO A HAM EOUPMENT 



POUCC-FAS SC AMNtRS. CBi HAM. MARINE 2wAY- 
j AMTEHtLfla HPR, BOK 19224PM. DENVER, CD SCf2l$ 

I Si RECTORIES: Sfltrel Scamei Fr«^-j ei-.&ei : Federal 
f Afi^rKri*.-!.. etc. Big CiUaJsg Cflfi. Bok 56 -Ft*, C&mmack NT 
11W 



CBMOOtRCAimW Freqvmn.Uiden, FM. empire, 
bteta.katA rtgiira. ligti-pt forniancL- ac^L-ar^ri^ CaLalag 
t2 CflCt; Bom SiSoCJP*. Phwn^. A26S0« 



SECRET CB maniMls. modr'ceNMts atc^ssoriM, Gam- 
ing 12 Selnnwi Enteo™*. POB 6i#9. Cbtoi® Onfili. TK 
76466n0t66. .:512fi52-?9:.6 




MOHT? WHETAmDT Find out mil ODimlB^H- 
^tHea egtffomfr»!| gpletog $1 C&prs Eterani^. &6^IP. 
fl*yt»W. Cd 61122 



HARCFTO^FtHD ELECTRONICS Ibr k'alH mvH-Lltggl:::« 
and security proreoaipria^! Sms 4 ayyr^albf tacsk>gtt*wr 
SfonSf.-est do* 793. demmgng. t#C 2701 2 



TELEPHONE l^namilfori Rr^m ^jgp, SuiwJlancv. 
CPun:fr'-ntii53uirt Eguipmem. Cdwert pbtna and K-ia avu I- 
abtl. Hig^gy^-ilYeleargnic* fosiwr J?f»cei free BrMnuri?! 
CSJ. PO to 244 Dm>**2. Ayrgrfc CO BOB 



ROOM SURVEILLANCE TELEPHONE |l 75.00 Phone T W 
Catitog $300. LltMn EfoctrfirtiCfc 603 Elgin Mygkdg^. OK 
T4401 - 1-M0-633-TAP9 



ELECTfiGNte Hio ? Voice Dsgy tiers 1 FA4 Bi^l iifar^smiL 
terv ,j Phone Snoops' Hug Moro! C&tetbs i 1 'M 

XAf4MEI^rrt^|, B0^S^647. PHJI.29V. Twnpe AJS529& 
5847 



TUBES TrartsiSto'T Sylvuma distributor dficdynli Arltfi 
Syppty. 7*W WeitCheitet P^. Upper Dadsy. Panna !9DB2 
HHHSft-IMI 



CCHWUTE7TS £ 50FTMMVIE 



PERSONAL FINANCIAL SOFTWARE: Easy td u9#. Eipen 
SfslemA-!& FmanciaPDflmsiDns iflM. PC and CompalibtM 
il996i Qgnie AsBodtf** iJ7 Ffona^jgsid tod. Sudbury, 
MAQ177B 



IB# 50h^rfr50?7 ^ hLge CaUfog Free Nufoa. to 370. 
WpodBcre. CA RWMM 



FREE CATALOG. IHM SharPNBra iSAftw&iel MG-Viaa 
Acoopied fevf On to 2637. Oept Pvrrs wihaa 

flerre PA 167Q^26S7 



SATELLITE - TV 



SATELLFTI TV SyMbma - parts and inmpiirm-rrfi ■ all 
Tia^ r brands Abioluieiy ipe Ipwasi pr cw pombla vfo#e- 
cipher rippi? Sst-TranicsL PO. to 1 BIBS. 151 E JfejiWioh. 
C^vmbysp. OH 43216 V»MC t^Dft-23t244s - ofden 24 
*m 1-814-553-3474- into-mn1inn 



FREE CATALOG 36 pages Mapr Bnfids. 

WEST since SB77 imrsiedmis Gati f--r prigaa. 

1 74 1 Csd Ardttie flo^d. Ur. Vernon, m 962^. (BE®| 222-9064 



FREE DETAILS, INSTALL IT T OURSELF I Easy 1& Iptfow 
inttniftipn*. C^mh lyMenie ind upgrade*. Enjgy HBO 
Cirwm**,SlVHHlm*, The Movie C^annn'l iinfl TinrB 1 OT>Hek 
Salelhrifl Comm Jhtoaitoni. BO r 254-M2. Biil-amia, New York 



FREE Sample 1 Amt^ats Only Satellite Tv Newsfletter. 
send iljOQ PAH. +*-T*qh m Mbrd^jnwfyvilfie. 

PA1B930 



nWIQ l CAttmEWPC r ETL 



THOUSAtfflS OF OLDtESr 1940 s- 1960 * H^rd fo ling 
*hr$w tvt Tecorde ihciuda fdek. RiB. pop. anti cp^jmiy. 
Ciletng IS.® Atejriwn pkj a PO. Boi 66»SS. Deps. AM. lo* 
Alleles. CA 30066 



BAS4C Sle'eu 1B1. Vdeul aped =aurne nn hnw tip fl^ily 
conneoi and gn^ the **£}& out of a stireb &y*fietfi. IS 99 pips 
jJOOihippmg SiBffwi SwjndA^rce.ito 3*18. Fort Lee. Rtf 
07024 



TV, VIDEOS A VIDEO EOUPMBfT 

NOTICE : USE OF CERTWH ITEMS IN TTAS 
CLASSIFICATION RFCKJUTtS STATION 
AUTHORIZATION. 



CABLE TV CDNVERTSRS BAHGAM MCADOUART^F^ 
JERROLD. TOCCRA ZEWfTtL 5C4ENTIC ATLANTA. HAJHLIH, 
OAK. VISA MC -COO CALL NOW 415-504-1627. 



CAfiLE TV DESCRAMBLERS. Piltora and 

more FREE 14 page .:i1iil.- Tw Cable. l^CJef 1 S,w. 1 17 
Court, s^lte 126 Mlefm, FL 33188. 60&442-9S33 



CAJliJe fVCOWVERTtftE. JarrcHd, Oak, Stiemitto Ailan- 
t*, Zeiwtfi ind Many Others Ueir MfS Stereo AtfcHBn 
Mute and Valiant. Ideal for 400 A 450 Owner?' Visa i4t + 
AnWL l-WQ-BK-7823 B4B \TK.. 4Q30 &eau-D-nue Oftob. 
F.i^n. MH&m 



CAflL# TV BOXES NfW EOUIPMEMT 1 ^ear wBmnly 
Lbw-raif pnC* free BrOCSlup*. ACC Products, PO &€* 569- 
SasP. ME 04072 207-967^72* 



FtflEWORKS Vf^m" If^idetaa^dfy, men launch 

pi tug etuHla. Ha*' 96 aka $2 shipping Video to-am, 
Bga P, 4C0 Sirgrid^rs Soyfr. MinneepgJ^ Mfonettfla 

1913 



CABLE TV CONVERTERS ALL MAJOR BRANDS AVAIL- 
ABLE JERROLDl SCIENTIFIC ATLANTA. tTC. FRi£Ht3LY 
SERVICE, INQUIRIES WELCOME 1 -MKWMtt# Vt$AU C- 
EAO VIDEO. PO. #66. ELKO. MH. 5502Q 



MlSStSHlRFl. Mifwe&ola. and Omo Riv&ps BjOO VKJ6CL 
TAPEr Tg**4jcjet nevig^mg 13W mile*, $&!).&& Id Mb#™ 
VkMb B3C0PM, Owit^l, IN 4711# 



BECRETV td I natal I mg caL-a TV $$O0EC.#-. P-O- 3&&*. 

AdemsnUe. Hi Dzso 1 



CAMTO<ltTTWlJm^ll^ F PLANS 



BUILD VOUR OWN - Traval Trader - Flfiti Whpeter . 
Motarhoma - Camper - Fickup Cmw - Rm- Pattamn - KJb- 
$1. Gler-.-L 9152 HMKW1L to 1604-RV. 
Sejrifecw. CA S0706 



172 TRAILER PLANS Mbtnrt>tie. UUity, Car Cmiiud- 
iidfl-SSr^.Shwnlinfid aaa^byiil.Con^mrrtKftsiCflla- 
K<q J4.® rflefondetArJ Te^Jd&ogL ^pi 1$1#7, S-H+m, Oft 
57309 


































mwa ooiTOAHOt yraiierj, * 

tan 



DOATKTTS- PUNS - PATTERNS- Plywood 'Wood Epwcy 

* fiberglass - Sttatf - AdL^ninurn- WORLD'S LARGEST 
COMPUTE UNE - fW Sjilbaala , - C?iwWi- 

Sporrtwflia - Hu jaebbara - Hydroplane* - fi*rm#ihulle - 
Runabout - Duckboals Canoes. - Kayaks ■ Dories - Binqhies - 
Mukihulls ■ SEND FOR CATALOG SSOG (Aimwl S5 K) 
Inrfwfc* Supplies CVnlog rEpOxria FifeerpIftS^FIdtaiidn 
Furr | -BOOK " Ann leu- Bfl*1buiWi«9" WOO - 
CLARKCFLAFT, 1B-*» AquaiMne. TonawBfKM, FIT 14150 



BOAT PLANS - PATTERNS - TOTS - For H&flte Builctofi 
HundradB of Prowm (tewgra ■ fv*' - Hydroplane* ■ Canow - ■ 
Key*** ■ Rewbisate * Ctoth&iMEs Orate* ■ fiaaii5^pE> - 1 
SjiltxTnls r hIduwi'kijK - SpbrtfiSftete - QuiCk'simple 
SirtChenglite. T fWVMfHlfUi MHWgs! 160-page DESIGN 
BOOK $*jM airman ftt.® stow! inEHaUBsFW'Bo&ibuiid- 
irua &MppU*s" HUI 05 &»* Swttnjil *™3 Witft P tymcdi" 
119J5 ppd. GLEN-L, 915? FUifetrtfrfi. Bb* 1SUPM9Q, 
CA 90706 



EVtiRUDES - NEW 1H7 Ba gains - 1<& Brands . All 
mm ■ . 52 OC handling Scott Me£*Ak>cfi parts 
Eleetra Minns, 61 D Merrick Road LynbrooH New Yo^r 
11563 



"EASTWtLD' BOHHnfe*! rtMutfc»rd*-Oi*k*Wfli- 
Nutitaov* mudtls-Cilalng &2 0C-H&1un*un Aiiiiiiiet 
& 0 * 2551*. La Habra. CA 9MJl 



MARINE FUREJER& SirmIpu Start FPwdUtog Mil* 

"Rusty Stf' . CO* TO. N AWrtoro, MA 02761 



OUTDOOR CQWWgSTT 



DBG GRILL P*MSET Mdabie opens to cci -: *-ij h.rj- weighs 
1 Lb. material steal supports 7 Lba. ot teraP Only PLUS 
sqj.no P+H. JUPCG Dept 21 6P. 6*8 Suuh IkWIhMXl Hwy , 
BaaringtHl, IL B001D 



SWW&SET ACCESSORIES PLANS and COMPLETE 

AITS, Olympic flw»dlhin. t-»G2S4-0t53 



ATTflXTK EOUVWNTAJMDBOOr 

BummGCQutiES 



BOTEA Md* Pwinfl4 *AwclSS fflftrlP Frrw Bmfcltfi 

UnrwmNL Bps «94A OwMt Mithigtn mw 



KUNG-FU Frpe L™*te Send |1 Qfi tor PftilSfta WcLim, 
Bd* 1755, bfltf. FM895. Hofcoaulil, Hawaii 



SAYE on Bodybuilding SuppNnwnte! Free Galatog! 
VitAmlnA Bo* S&T3hJ. Resiling Pa 



ENGME*, MOTORS 



euv WHOLESALE! 1&4 PAGE ILLUSTRATED CATALOG 
OF REPAIR PARTS FOR POWER AND WON- POWER OUT- 
DOOR EQUIPMENT. Pant fof Small Engines Lmm and 

Garden Equipment. Ch*:*i5aw* Karts 
hdud« SAuiuafea Specially Te*t|. A 

Setrti Jl.ffi S Saw-Or^Rana, P.O. &&T 452151, DeflB. -P, 
SflmpnHlU. MA 



WANTED ■ DETRQfT DIESEL 14S AND 4 JL INJECTOR 

CORES. Call Ppps RJrtar. #W3|= B21-423A 



TOOLS FOR SALE 



BOLTS, SCREWS, TOOLS. WHOLESALE, MKT. Guar 
antew'. CaSa^ Sts JDO CvmpfeL D^p« 44, Bd^ 

6* s Wiw^r^ 531^ 



BLUE GRASS bjmnws USA Made Guarantee 20 
daw, 72 4wn» rip Pit»rgluaHandl« SEaMnch PoflpiKl 
F«# fiomjs. Hiring Hardwim, Snd Mam SMxib. Indiana 



STANLEY TOOL KFT3 at T mmeinious Savings Frea Br& 
chun.Wrfln: T«kH! System* snc., *5 Parif^ay. Suite 

161Sl Jtr*fyCdy. NJ0TJ1& 



UPHOUTEITSEWnGMAOKS 



URNOLSTEwt Sawing Madnin^s wrgi-wir*lrifl ffm Oom*. 
pfe» tP wawly'KTQjaO. Th&rnp W n Md W PW^H- 
AYAJLABLE FROM YOUR LOCAL DEALER, ^Prd«r dirtcr 
IMflator ChW5*-Vl8ttJ. Dflrthd M?S tec.. P.O 0OK lillOL 
Lubbac*. Tewas 79452 -PbonBi. {605!* ?44^^?4 



AWMar r ToomHJppiJES 



BANDSAW MMI. 0u«RS USB- U*fAtete E3 DC PMfl* 
135 B S*iDCWiuCiiNST9FWwBl. 1 EABlHainwd 1 DT 
418108 



SMALL FOUNDRY Florae#*, Sdppliua rtm literature 
Pyramid Preducte, 3 ™ South 7ffi Ave mas r Riomih. Arts™ 
85041 



LATHES, Mr Is Ta&.b tteW i^iLa^g £l DO BIuk Ridyit Fk>i 
538V Hurpitanfe, 1W 25526 304-562-35,1S. 



STEEL, Aluminum. Brass—Shaei. S?mp Supplws. 
Plan Write CEl flRl Bdk 183, Cameron, IL 61423 



SANDSAW BLADES, ■ t ."-y S*ze, Fi« btettfera. King Saw 
6S4i lidvwMv Dm. ttoriolK. Vlyj vtm ^350& 



LATHES-JFKMJSTHIAL HOBBY FROM J325.B, METALS, 
SUPPLES LARGE CATALOG 12 OT. CAMPBELL TOOLS 
! T4TN YEAR. SlCfrD SELMA fiQ., SfWUnLO. 0+tt0 
45605. 1^13-3224682. 



NEW TOOL! ftsmcwi flytfy. Corrorifid Ptiiisips Sfimwi 
Fset ■ TsP. F^ii Set 0< Threw £300 Dp1»ia Fm^. 
Shickey's. Bus 24042. Odylcn Oh^d 45424HK>t2 



-T METAL Cutting L^he M142S, T»4g. PrudDr. 
JridWlry.CA 017*6 



ENERGY SWPK* 



FREE ENERGY! Futi-le&a MMdrl ar - Generate -n! AniLj- 
Fsteclptes and DenkH. H4A, Fta^F. Belling Ore*n, MQ 
6*334 



STAY COOL THIS SUMMER— CHEAP! Uci^m highly 
edeciive NEW m^hodt lo^r a I «. -trie- an d water “Hi gtll- 
maiicaity. Stamped em^lope Am*hc*n intermBlwn 
Nvtwqrlt, Bun JK04, Tnjy, Ml 4 «» 



SOLAfl « AtmtMAm ETJEntaV 



“ULTIMATE 1 - Energy Syslam, pra^ide* ELEcTWCftY, 
HEATING COOLING HOT WATEFL SAVES up lb IS* 
POWER-SAVE INTEFtNATIONAL .m25flD3.lt. Bqh 
07098Z NhamiL FL 3£3197 



SOLAR. HVPRGiLECTmC, WIND POWER fHquipm^ 
CATALOG. $^08. U.S SB.0& luraign. WES CO, S36. 

Ftedvrty CA S5560 



STEAM PcwerSyslems. Ceiaasg £1 0.150 ^cracHetfJ Libwr y 
Cntefpriwa. A5ai%. bwi 50561 



REFRIGERATE- WmtOUT ELECTfflCr Ga* retegaraldte 
pvork Afivwtwrv Oetelle FREEr Lahnwi'e 4HF. Kidran. 
OWO.4ABH041. 



HYDROGEN FUEL GENERATOR uHS Waif Sn^ELf 
Ceil* P^ina and Kit SiS.OO. Prairie Power 8wi 
Edm onto# Album T6n 2W8, Cnudn. 



RlSOti! Oeifleriunn Oakte He*w Water 020 

£3 DOgm Shipping - ha?K) rg-£i 00CA res. 6 S*1i*. Bsy*iea 
?.S% Spj. Fufldn Afrajfici*. 1306 Calilbrtiia Sen F rnnc.ii.cd 
CA it 103. 441-3420 



H ULTIMATE" Energy System, prayide ELECTWOTr, 
HEATING, CODLING, HOT WATER. SAVES 1o 7J* 
POWER-SAVE INTERNATIONAL M5 2M-:31S. BOh 
27D962. Warm. FL331S7 



HOME CRAFTSMAN 



ADIRONDACK CHAIR A MATCHING BENCH! Ahrtttm*, 
durable, perted tor yftf* ! pario Full ana p« 1 tem*PlLfS wned- 
creffl catalog I? 00. Acwiia rAP-TOj, Itax 736? Gunic. h*f 



MAKE WOODEN TOYS. ^-T.diqrg^. doll hb 4 £*ea. c ot*- 
muaiC &M0*. wewtter mStrume^C. Crafe fursirlUte wit*i cut 
pi&zte. pen*, hits. suppliKS Csiei-dii $1 8 C • CSTJfi *Pa 

4363 - gtwrry Trte T*ys Bilmbrns. Ctihl 4371&G3M 



WOODCRAFT PATTERNS, W?js?fcfiilli, Wishing Wells, BpKI 
Mol ms. Feeders, Flying Dusk . Pheasant Outdoor Planters, 
Catalog H« Cmh^. 11JW US, 37 hortn DeWiti 
Mi>iFigun 4682G 



FAVORITI WOOD rOVB, Palternn. Parts Wheels CtfOfeg 
LI DO. Tijys and Her 628M. Lyn den WasA S8264 



FULL-SIZE PROFESSIONAL PUNS Catelbf S2 DO Ovw 
SJ 0 protessiona% des^jned ptens lor tmiidmg tumHurm 
Fumltwm- Dop^s. Inc CP-SS 1827 ilmdei* Av* . Gteninew,, 
IL 60025 



NEW! BUILD AMAZING LtfJUID P«STDN ENGINE T^n 

p'pe NHint^ EeByplBTv*. Fnw yviomutetyi A&CO, Box 306* 
M7, Sdmii^y.MS 



PflOVEN A^ran^taci Chair Plffus 15S.,SS 0i?L?rnic Sfllr* 
Wan S3 re. Bwh 17 « & B^rtin, ?425 Hir^ 

FL 32642 



«W KITCHEN CONQEFt. Fumlhite Waste Cdhteififtr 7a 
h J -diLh Cabinets Rans ter onlv W Walsh. 6725 Crestwooa 
Lane, Olmsted Tewrs&tsb Ohio 441^ 



FURNITURE PUZZLE 13 ml*f It^king RHWas & && tami^ 
lure ffbiti tine bldtx d4 Pdl‘erns And 

16 0D. E vail. 13W ceaih^ler Cl.. Lmu HiLVJiu Crly A2 
6M3 



WOODWORKERS - impute mjnlry $NII pten& - M*t pf 3 
tor L40Q J. Rhisade-i Oosc 3C6, Lancaauf Ohro 431 3fl 



WOODWORKING PATF^RNS, project* W home ew 
Shofr Camog S2-G0 N Thinga, PO Box 67», 

L-irmbartot, T> 77711 



USE YDGR SCRAP WOOD. Make beauldul m-ihrasuw 
lurnl’unr Fr*4 p*in. RAl. tJPMl B 01 . 546. 

41 Phifer Id. Geu^d. 3023E-0566 



WOOD, WOOD iMOfl KING 



NEW CONCEPTION I MONEY MAKER Bird H&useftedm 

C^rffb rrdUdi-> Cyvtr Bridge PrSl'f^r Domiilitlr In^lcjcl-^r. 

Send S5.CM5 TO. Bird HdUStFSe^er. RT 1, Bbx 14S TrthM, 
FL33693 



PLANS, BLUEPRINTS PROJECTS 



BEAUTIFUL eFhcrent. designed, working PuUdan^ 

12 420 1 lt;m-1u. 14 a?Q' J-Jit-gry b,irn. 14 x06 .v^ln ■ gr wn- 
h&use in nne. Easy to Idlhdw dulled pten$, 5,50 p^s^pn-.i 
g iraren:leed. ^racl ca- Design* Rfi 2, Bo? Cambriii^ IL 

Bine 



REMOTE GATE. L&CK UnlbOk. f&Jten. eldite. rirfOck gk*p 
F*^>m inside cer 1 ^vo^iDC Steffi. ized t>lana 'Ey 

lioariM gngin^r Si 1 96 Cirpen'er. Rt 1 Skm i2f. 

FtobWOfd, WA 990® 



BUU4GMUU3Ei»<t»Si»40 7^; Perm teiarnu- 
m oo. Plm S13.SS IW Rock Ind.. 116 W. Gten Si.. 

Summervlite, SC. 29443 




BUILD YOUR OWN SUF6W6ULATED DC44E HOMEf 
llluMhi'Ld p\nm, pnem ‘ ?end 5k 0$ ■ ENERGY 

STRUCTURES, |95 Wi >::•-•■ ^LPxul MN SSIflft ff-lji 773 r 
3*53 



POOLspa (indwv^ Abpvt Gr^n^ingr-pun-tf PtK>l* 
Foty manuiaetdref* altered tastNi ydumnir 
Integration $1.D&. Sunttower. 23319 N®1h Lakew i»d, La*e 
Zurich. IL &S64T 



TOR T>« HOME 



HOMEOWNER - Rii^arte problem crau'sik hizip^ In.iL 
interfere wil^ bUnife, ahad®, alvjitefB, eto. T HANDLES 
gitiL rtorxtoat^i iev*r*ge at ^ j^ofeclion Fteplaces Ander- 
sdii Fella ctt. Gerid $G.?5 u-u MauHo,“ J 141? Cmpry 

Ret.. Wilm i gluri DE 1960G S^cpily Wanuteclurer nr :w>rcS 
Handle. 



GORGEOUS phoi-cwa^! end *Kir mural*. Marvp Bmecb&te 
Fa^-y mjiiiMipn fw tirpc^iuje Oranoton- s. ^7i7 Edieon-, 
Kljnilh FaJSl. Otegdn 97603 Ddiiter in^^nus Weacgmsd 



RADON kH. Labtw inctedK*. $14 S3 Fe^f-^KUrity ^Igrrn- 
wrfh »ftSe f Valley Fdrge Seniry, Bujc 205, Ksrtfl nl Frdaaia. PA 
i&m 



HOME BLRLDMG A RtMODEUVG 



SPIRAL Stair* — Whdle&aie. Gdddahlt, Bdk 502PM. 
Lb^iP, KS 67646. L3i3S= 689-4341 



SAV^6 MONEY Hbiiding Yo^Own Home. 130 Page Guide 
H*tl5?* TT*c«tf On Limited Budg^l 59^ S^jon EmerprifO*. 
BCiji 1532. s&dfoto NY 11713 



HOMEDWNEFtS CONCRETE BOOK LET £$ 00 < Shawy ?fii 
E. DapU[Hjr>- Cr . Gr*7-j Jundliorl, CO iISffiS 



PIASTICS 



CA5TDUTE Liquid Plaai kl$. Dyatel ckidl, C0teY$- F^.r 
ca&l i’-j embedd^. todimq flbe^tefffiing, repair iii and 
recteducing w^h our Hold wah ng Euppliet Cate;bq5Z0O 
CA^TOtrrE, Df,n. ISKPM, &d K 391. Wq^atort. IL 600S6 



AH GQWmOMJG £ WATiSlG 



AIR COWTONING..DtSiGN PFPAtft, ffm Details 
EGP. Bm 2347 P Brrtttem, Tenitf., 7ftm 



DO n YOURSELF 



BUILD YOUR OWN S*fE □! CoropteteplanB, jnetotal* her. 
ms^Ljesidrts ■ 12' k 6' Spnd619.95ppd FAflCCO.P-O Se* 

210376, Ane#tof*|5*. »52 P4H7B. 

(DoriUnyd «t nert pagafr 



POPULAR MECHANICS * JUE.Y 1W 129 






















































ANTIQUES, RELICS* NHAN GOODS ft 
CURIOS 



do rr YOURSELF 






VlOCO^ inat^Kt»nal team. com p i j ter so ft !** rn u n wkytfn 
caJ Wiring, Efcjpf ntry, plyrr-pir^ *filding, vt *., FREE CATA- 
LOGS. AAYkM, 1^>PM En^inflfr-ri^ Center, Alhen* GA 
MM2 1 -SCfr22fl^46S9 



W A TEA BEDS ■ P.una 1 ttbHttltoL CflUOQ Jl A.W.C., 

lOUI^A n£ *fh Elan. VBreouvee. wa gM? 



ELECTROPLATlMB, Cemptete feattropk EteCtiuf)ltJt 
Metelh^Nonmeiailtoi. fit 95 tteliflt Fme. Tropic, Palm 

Bay. fl 



INSTALL YOUR OWN IN GROUND SWIMMING POOL 
•S igwas t1,6fi5-«L Gfei$w ck Fobli, Rl *£6. Chfcte+LlL PA 
1302*. *12-17+4*30 



M-.AtfJ Catalogs L-£lM SiLitK tor Ar/lhing 4 15 9E 
Uvrecterv. to 5G*52lL ftltenta. Georgia MU 



M-G ROUND SW1MHHQ POOL KFT5. 50 yetf warranty 

jwn i I9K>00 linandng SO'-P^B-tEHS 



BUILD TOUR OWN SWWQ3ET. Higta« Quality AroMfiO- 
tiesand CompteleKitB Aw&jiafttfe Eng® Ehiwfiuw: Back Tato 
Orwuons. P.0 Bo* *2$ Hubbardeftti. MA &i*y . 



ARROWHEAD Making I- 1 Rm Hobby or Mone* MM»t 
JnteffnfliHun Jt^O Gymm^ CrMt*, PQ Bd* 50tS4l 
CenLra! PttmL Otegem 17503. 



REFILL PC tsspi*r - laser pnnEur cartridges FbryCejfMlT Of 
proh iaWfr business Infill- uci s^ai V-tieo and Supple. Free 
hfe'flifliion piZl 598-0560. Woraefe, 8847 w. 67TH. NHefc&ry 
mill. IL RM57 



FNOAOUHO POOL CONST flu CYtON BOON. A-Z. co^non 
■material. foo ; 5. ifa&tY f3S0 deJweffld Dt*jijfi p vrd$, 
4E50D Cl .Hun-Glendale Rd.. Spartanburg, 3.C 293C2 



GARAGE DOOR OPENERS ■ Radio C^lrylted ^ Buy 
Fact Oirtel Thousands In Ugfc ■ Pmc fkrtChyr* ■ toy 
HfemiOwrtfr IftSIAllitkJfl - Sh^insenh; By LIPS Or PP 
hWafftil© SqxMjtiwi^ Company, 1050 East Ern^te *ye«i#e. 
Benton R^rbor, Ml *»22 

STOP FLEAS, HCK& FIRE ANT*, CWGGERS . . . V W r 
Lawn ■ Mnrra N™ Crank com pdL-Hy JeStrittei PROGRAMS 
PROFESSIONALS USE. Easy. Wt»fl >Ou know Lradtt M- 
ewte". $19.06 IPHKSutfta END^CSTS, 



16L?fi Cmu&ss Oirictary Guida Yfbstfsaia 

Spp^ Fckt Althing' 16%: C^Alogi. Bdn NWAJL 
Jatkw, MS 3SE38. 



POOL Oftiwi ■ dlfTwjtt*® ftefeww^ fruBlril^a 
letup routrtfl. Start intuunvinj in wcoJ , <f* w iti dry han^ 
Wwrtnr*d tjwti&m - su.% mgj coi^Mion, pge 391 . 
Rocky mu. Ct oe®7 



LEARN BASIC fLACJCJAOK send i&OGtii- JB. Bda: 1164 
Jamoslowr. ILY. 1*702 



LAW Svftprlft eqii t-wim. teffif bii iiatts. i^lomuHir. 
ssfid Si 00 md SAS^ Paeifte Press. Bor 6^7. He>i Del 
tow.QAWm 



CONCRETE A TEACHING VIDEO! Plainly Qra^Pfl, 
Foma pouring. Feertunog- 36 mo hcUdr on fcooN. Free 
^fik^M^.Goncr^P^fKjuchione.SPeT E- Hwy i2. Lp#i. 
CA%W 



OM.LAP5JBLE PICNK 0£NC>fl P!**t! Sfrffcd te.ffi to: 
KLH Enlflrpritei, 8ga S63, Beirirt^on. Illnw 60010 

SAVE £25 DO! VCR CMwUng Kll? Prdteid^AJ McL'^xJ! 
Easy liiSSffjgfc&rtSl $300 L5A5-E, 5ti- Eleclldfe^ P.O. B Ok 
? ez2fp. hsrHfl^d. Ofl 97216 



POOL NEATER ■ ^ wil. tW, BdUd ter m 
Oiagqjiiig SiO Hvvwtted, POB f%. CteirMd. PA 16636 



FREE BONUS, CMfftf pi&tft Cabld plani Re^*1w Padin 
Ssmng C^if i flr^d Hoatasa T±ey plana FREE! AH ^liMrated 
&tep-Lv-5tep IS 66: Unique Oe&gnsu Boa 2, Gfoyertown, 
Indian* 4$^l 



SIDEWALK CLASSIC: LOuki and CfrirtH l-kt a real uar. but 
trevsrtg a 4 a safe S^npr*. a btK* labile tep. f&s^hgr deentwasd 
=tr*p4 »txT gna h*adlighis jr^ Ttte tedk pF an op*v- ^ ihir 
STvdllaiKpgfr^eraiLi^iervttiaflrHOtoi and i2-ydiL*lec:rical 
syswn wdh sma ^ baiwry charger Eh* aoc*«cpea. 
Me^anwrcellenrgiftidreCir^cFgfiritichiks iPC-i?3?-Sfi 96. 
Sand at cter te‘ Pnpyi*f Mset^T^nH;^ P 0, 1014. R^ltoGity 

Slah-JN New Yprk NY 1Q101 



ARUrCRAm SUPPUK 



STAINED GLASS SDPPUES: ETCHING SUPER 

CAT ALOOnPH CJ» C0RAJ4-Sf1OL£S WDUSTRIES, *M E_ 
SECOND, BOSTON, NU D2127. 



"GETTWKI Started In S^a^iwd Ghwa " Si Off Whitlemor^, 

Ifc* 5M8T. Mbs 023W 



COMPLETE CLOCK KITS FROM $S.M! NteiuC rti& V wm*n te 
$1 95 Dompunenrs, pUna. epCmy. pnnli - Onr 600 rkiik- 
nahmg iten»l WHo^aaN- cadalog 13 00 (-credited), bteeber. 
F.O. Sbk 4&3F. Aft dPve.r, NU D7®H3463 



GLASS etching in uikaled ^/uettent. patterns, SJ.OC 

LSASe Infomiflrt, Rl £ Gw 2^ Maryville. TN 37B61 



NEON ART hpm^ sti{K#y i^ikw J36 ppd C : d^^pA^te. 
rkiaily wftlteri with diagrirtrTi and phdtw, buy wfrDted&te 
nwrtefiert Earn wn 1 ** you team! FREE DETAILS, Neon. SZ3 
MYrtte, Dept PMC3. Arlinglcn. TX mm 



OWTOOMKl CO MWQ RL AHV 
BaWiWTiii 



CARTOON -nr Fyrv vte Mi^lTFr^S<rahl««UC4rte^ = 
But *061 *4 Dnrrj.r, MtehlgMl *92*0 



LEARN a-yn Panting, Rd 5lnpmg. Ff» 

KatJ^maf^ Company. -Dentertowifi. Mciscuh 65033 



SON BUILDER ILLUSTRATED, the '■How-Td" dUfl/ter*v 
fnigaiirie Csw year eubec-nphon Si 5.00. Sign BuHdwr 
HlusM^ PG- Bd^ Q. Dept PM. Snw^. WC 27®K 



MOD^MODQfSimJES 



RR1HG C*bnsA V*Mel Plana Catalog $2.60 Grt*n - 
FM78 &m esc. Shall mar, FL 33579-0632 



“FABCIHATM UV£ STEAM MODE LSI" Compute 
"WIlESCO A MAMOO line KITS OF ASS£MCl£D- Cw 

IKFTrRi^L TFidon. Mipinm. C4^ TrytScp. gWliynery &"■ 
gmn and Acceca^Tea. Running l*rg* 34-p«g# eotomd 
catalog $3.% Refundable Salas, PtOa. £orvi« LARGE 
DISCOUNTS. LHiunc^ ^ntefpne#&. DepT P*Aa. Bo* S3tf, 
A*a^andris 3&#f. NY 13607 PWNE; 4T5-t7TI 



RADIO *pntnN ,ljfp terms. Eloite. '^if^. 5uppft« 
Di v.'ijLi 'i I Cainlug S5 09. ROCKETS 13 DO UaMM Supply, 
Boi 310 F, Ectectfcc. Ai S6di!4 



FREE Otta-te- WocUen Ship Kite, Hobby Toote, X- 

iMiib tl.OO &afcatog. Spectra WoPbr A denize. M i7 ^63a 
Lori, Uv©r*a, Ml «iS4 



M/V3C TTTfCKSy JOKES, 
VPJTWJPQLIPIH 



FREE! Wndd'* La^mg Htmttf C*Mdg= iW 
Tncha, France Spnrla Habbias Jonnsart-Smilh. F-OV 
Btodanscn, FL 34236-5500 



FREE CATALOG: Venrtiloqynm. -M»gic. Pup 

pnlry. rjallcioninq 1 Runplicr; lr-xl. j ud on Eidferlain S.i-^cotj;- 
tufisy Rrc^iabiy 1 ^aher. Box 42D-PI*. L«fliail&n, Coloraos 
iCHBU 



PR0FE364ONAL biagler Huge Catalog. OVW l 0TC T^ki 
and Booto.$*.50 Hank lh'& M agic FiitHibry.difipiL RM7,124 
Lrnqqtai Shnwt. StWlon. MA 0?1H 



MO H:lur:0 jJ li'iSulti ui?i >3 13.00 H inaultfi", *50 C^nlun 
Read, Wcrcn. OH 4*8lC 



BE A HAGICUFUiwe, #n teflon Sond (3 60 {letend- 
abteji idr Iwl 1 yiirir oaia : nt* <sA ProfeaakritN tracks Meiru 

Megec ete5r2W7S1^ fr Laydwfhle. FL 53329 



FREE Catefcg T ntka, Puiites^ dates. Ovai BOO fto#ns 
tYinktet'e Depfl. PS-7S9. Oskdea* CT OCTTO. 



MAGIC VANISHERI Moke a peircri or dolter bill 

sno OtSW^T Ihcrtga imiiMly! fl 00 ter VarriubtH And 

hew big Duategl Ace Magic, 71h7 NuiJttu NiteL IL @0@4S 



HOOKS ft COLLECTIONS 



NA21 4 H-slcr;ca! Miinary Oohscbblee. FREE catalog. 
HMA. Bwt leOBPS. s,i^yette. CA 94649. 



MHJTAHT Medics Caiategua $1 DO Subacr^ilnn v early 
»,0& Vflfron, EteM sjfc&PM. Wwomar. CA 92396-1 560. 



FLAGS 



FLAGS! FLAGS! FLAGS A FLAGPOLESI Firm C^talng' 
LIBERTY FLAG, P.O Bos *24FM. H«dbhurg, W 53959 1- 
0G^74-TO 1 



FREE FLAG CATALDG1 U. 5. hriaorifttf. interhiTteoafi. «>' 
duidoyi. Luii Mi’ll flag* Mnnen Flagpole*, duc-e^sbim 
Spgww n' Buy. 6 h5x 504-P3, Boharma. N.Y. 11716-0504 




FREE Lift to Senoys CoRectona 30 000 Indian- AdilfttLa. 
Wi. FT4 t 5&000 Mrap-^la And Fn^ns Gedite Irwfftg. 
BOX 069. Mur AitR.n MS 7 ] 



IWJIIWiaKMTt, 

aTTEWTi&h vETERanS e^o* pnde wear unit Uwli. caps 
#nd: h§a psrcp, cfliajog f3-0f> n?tyndsb%. Vprtrwn 
Mdmort«lit Bo* 26, Fnnidnl. CA. S4S37 



US. MILITARY wSKjNM Large Catatog $3 00 SwndsfL 
iynr Hjipiws. FL 3393901 S 



swffccmgiwc 



50 YEARS Did Wteen di-tertf'i: U^lKl GlaLei, puvr 8% 
years. bld-2Sc with approval*. Jaxon, So« Cll-P. Mtw 
^4netterte. New You 1080* 



FR€EGinwmFirtlPyreli*a» U-S Appra^te And W*m 
UM SeiviLt 204 ter Handling. The Slanp Iteutiqus P o 
tic* 45®, MadiSbb. *ii J. 07940 



®0 MTERENT QM U-S- «5*ir™m l86l and t W - $1 0& Ed 
ItoKteh, 433 Sl*pau. ManMiHd. Ohm 4*907 



OLR U-E aPvups ijn spprtj^t Sbtrpnan. Bo* 1536SE. 
Philadelphia. PA 1 9111 



FREE I Surprise Cc44ecbtwi! iMte ^ppro^Bts. Gould* tic* 

mm. pmmito. ca S49?s 



G«C! 7wyi Thriwi Cwd &ia*np Approwaft R^j«rdte96 
GWteg Ktetter. 4184 S3nd a., San Otegd. CA S&1Q6 



BARG AN 1 KlVteridkwide Stamps 3bc. Quality Approvaia 
R Parker. 14$, Wftl BiPOkf^ld, MA OIS65 



WORLD wi* Slumps mounted in dock! vi spproysJ 2c 
Htefc yp TRUST STAMP CQUPAUY, PQ, &» ISS^P. 
JamfeCi N.Y. 11*35 



1 INVERTED EHROH" + 100 Dlfhar^.1 United SlUln. 50* 
warn ppprawsi* Lui¥y. ^.Q. tic* ?0fl6. S^var Spring, MQ 
20907 

SUPER OFFER 1» m=FEPEM U.5 I EARLY B5UE5I 
$2061 613 Fimrtew. Ridt3trik*d. N J &F657 



FR£E y. S- Mr^jii piclcstei set ccmpl^a. m n approvats 
«WlLidM Hiidcbrtwd to 4fli7. Smh Cter*. dHtertHa 
95064 



4 FOREIGN Sflte 36€ Rcquw? Aps^Yete, R G- Sates, to 
1-365-M. J*m*5^a* N.Y 11431 



100 DIFFERENT U 3., 25* u^-evab. Brad'ey. Bon 4KP 
Miotoi^ sn. VA 23113 



1,000 MIXED U.5. 13.00 Approval S AibLiha. AfiHUHteL 
Sypplss Sfi¥Ttey Pirtt^Ko. Dept 161, Bos 2^307. D^las. 
Tesn 76^9 



SO DIFFERENT t*pt British Ernp nj Cdortui teprea. ?0e. 
ApprdvM* Gfi^telAmpt, &!H 3BG-P. 5>elr<m M»gi£hywfils 
01226 



HITLERS GERMANY IDQ-fS 95 TDQ Qianays 

15.96. Martin, to 2*5. *tew Tort. NY *0023 



FREE woridwKfc packiet penny approvals fteya. tics 
11751 Phctnlx, AZ 95001 



SUPERB mlntCMdiCdteclkin, i9*0-5C ei*. D«ry 12 06! 
Aipicviie, Chtebepsi^. Sdn 68, Si. A^cnw. Canadc J7Z5T7. 



ewoajLAfts, TtLtiCom, 
M*OTOCOfT\ W> W J MU<y 



TELESCOPESE Cat^og * M&9. $i .Qfi). Scope: Scun». B O 
Bdn 2001. Apfrtarg. OK 73402 



PHOTOS ft PHOTO SUPPLES 



ANYONE c an mpkn rrteney wftn ip^ir earrwrii and my Nevr. 
eoay tehMldwCAMfitle 13 95 F&Ote, B ds 3074% W|dhit«,KS 
672D6 




BETA LOVERS; Send ^lOj SA3E. to 

4ti373PiU. Tucwn, 65717-037$ 



ptu^SQfita, MARIUS in% 

POEMS, Sbhgs Wuwted Fp» netCflri.j-^Publiih^g. 
toadwpy Mi.i 3 hg: pToduclwins. Bca r*38FM. Saimaotfl, FL 
33&T® 

FREE SCNGWWTING SUCCESS MOOKI Top Rectrtdi. 
Bdn 23505PM, Wtuh^iR:, TN 37^ 



130 POPULAR MECHANICS * JULY 1*8? 



CUSTOM ERHHHDEHED EMBLEMS, PH0, DECALSl 

FtHCaWogiDiAtH Rush Sketch. Steeri, 6TP Jane, N.Y.C 

lOQ-t*. |^i2)9^-22#3 































MUSIC MCTRUCTlGlNt & MSTHUNDf¥3 



UKULELE HtelruCtkJh bOOkf, Sat*?— ad- 
vanced — Ly Htedny Kj-murS. Fr&S £ alUOfl WrrtS . Heedfty , 94- 
121 ID Klpa'fl. Wl-pahu. KBW£|i 99797 



(WTEFINATIOMAI SnQUH COMPANY, IhwhkkL tw>la, 

mnMtefc Odrfe *™*®d«cSL Siting* irtshwienil, 

bow VMiri. yLilar kits. Catalog S1.QCL Dept IT, 4026 W 
a AW., Barlmvs-te, MD 21215 



VTOLW P GUITAR, etc , muting materiaii. aowsafirm 
bo oKs. Catalog, ii DO Internal*; Lulhiers Supply. So* 
mm?. TyU» OK 74 ISA 



AC COflOW Tco eundi, Ctonfrittl, @y ¥ tod Tifte** 
toys CteO&urclS- Ttedfg, nOwfrtfctf Fnffl pfgtiiqFf PM, 
Accordio^-C-Flarra, 16 Wnt lBqJl 5hwl New York NY 
10011 Ph&ftfr 2124754Q8&. 



ACCORDIONS, CONCERTINAS^ Button P"i*s. rww. utsd, 

TOPBteL CnKfek. CHB<M Cvd* Caetigto*. to; 4fiG. Warrm 

Mi 4 non. c*woq* 3i>7w»-»Q*3S-iu 



PtAMDSy PLAYERS, PUMP ORGANS. Rebuild and ficjMir 
CMatog rrf M Hnw-7b" Books, |2J30 lesfufidafctaL Vestal 
Press, VesH* 1 1. Npw York 13650 




Frw CflUtogl FUCN. m 
¥m irvww T^, RldfUlfeld HJ. 97957 



BE ASSERTtYEt informitiYe toottftt shows Njw Send 
$4 SO: Am. tote MM Sneri* Hold 7 Margate. Fl 



EDUCATION £ INSTRUCTIONS 



TEHMPAPER IfcJTfl ptefter* » 

page catalog— rush fcZ.CG. ilasa&ruh 1 1 222 Idaho, *296MK. 
LOS Angelas, 90225. £2130477^25. 



CLOCK AEPWH. Cat 1 ! producing sun en.^yabte free 

Mleiog School m Clod* Repair, Pm m. 6313 Corw About 

Way, Awfhdiw, 5C 25H23 



DETECTIYE rt£mr* ^ toirps Fnw -fpiS pin. cviltfL 
cal«, $reai ruiure Prcritoutanoil tovuri ogata* School, Dept 
CP. P 0. to 41 2$G. Las AflgitoA CA 9KW 1 



HANDLE YOUR OWN LEGAL AFFAIR fia « Pflteteg?* 
A^nnwlited Atlarney ftgruaiOn. H*m* Study FREE CATA^ 
LOOl Southm Career Inal lute. Drawer 79FM-215&. Boca 
FUton, FL 3342? M9-25E 



PARALEGAL GRADED CURRKULUM. Apprflw«J in- 
depth training by corresponded it BLACK 3TOME 
SCHOOL OF LAW: i W yeB^s oi tegai Hwning. Writs lor - r« 
MtaJog- PO- Sw mm. Depf PM. OMUs. Tin 7M79 



FREE 19H CAREER GUDE Earn 0 >£hC monmy with 
ijcwt* F r -pw*n co^'ieapo^’-dence Otpm'na couraes. 
G^intsifi frwtftUflt AiSalakie 5*1 r«L Wwl Tonotilo. 

Qmmto USM1V3 



FUNERAL SERVICE - homaatdtfy ■ 4 i^nohlh CERTIFIED 
MORTUARY TEOtt*C4Aft p-TC^am fUNERAL SERVICE 
WSTTTVI?, Bpi 11(4. D*bHir<- EWty Fl 33441 WO 
5532. 



UNIVERSITY KQREES By M a :i Accreted Hscheiprs. 
Mwfcurt. PhD 1 ! Frflo FM Cmw^PM?. Bob 

4713886, TuUA OK 74147 



E3CTEMS10N And PHtGiRduM* AwvA m Phitesciphy. 
An. Scirat, &pl*r.HT. M*#drt*, tMihAOpffhy. 
and dheT 30 4uh|ects CurrloAr Ph-t ^-mfi^l 31 60 ™f i.t^ ■ 
abte). Regular. 5uasa.jr Cellaga pf T*ehnolofly, HlgMtald, 
OunthiH. Suiih, EnglwMt 



LOCKSMmfHG, Jni-rtraa! School of MaElar, 
CgrrpssKsndpn^s and S^op Tramtig. &qm ?146&2P r M. 
S*cmNMtb, CA 95A2' 



lEARN or NMuroiaaihv Pom 

InlumahOtMiiy torwdhwj Sctocri, 6e Prptesskjne* Oipltwio 

B*anda«j..0lh*r -juurses pifwi& RaaMies. QMtfifftid 
1561 F^rwpeclus Pne« lai-imaii 2 Udlataral HHAHTR1DQE 
forest SCHOOL WghfqHd. Dmhilt S^st England 
HH1T7EX. TM«i WWFM W^TVOW TM 0625-T9K14 



PaOiESTMESIA, Fladionicsand Downing, Buoka, Couram 
and Eqwrprcreras. iterwuc HomoBopathY Equipment E»us- 
uratod 7€ Paga csiaipfli# Fh^^rr^H 3 doli4ra|. F^ibii^hwi 
ouar +T yurtL Hmc* Copftn Lahoraflorica, Hlghfiftkl, 
tJPWhiw, Subhk. England *iHl77iJ(. Tel -0825-7902 1 4. fa« 
0B&79WB7 Ttteh &£*£■ 



PIANO TllNWG PAYS - Piafrj lunmg • E«lronic organ 
servicing LH^Hd eftSiiy at tome. Free tooMei Nltea Bryant 
Sthpqf. P & Bn* i*WW. SkwhmId, OA 956^9 



BECOME A PARALEGAL Wgrk w*h utlijrn wf$- Hi?m* 
iludy Frni Laialoy. 600-223-4542 Degr LH127. 



NONRESAENT UNfVERSfTY OEGH££9, Baclw to* t. Maa- 
ter'i, &MtoratM. Accredited, in«pe.n&WB. feat. CrwW tor I4e 
tipfrifncr Fw PtlW W Kxieitel Or Bear. Ktf 

Ekiuth^imptun Rd Sit 102-189 BttmC^C*. 945W 



MAGNUM Delects school. Stusy By Mul. p 0. Bo 7915- 
157. Gaeicign Pfitsrs, CASiKw 



HECOME I agaliy nrda n*d miniilet Ciiricldy, ftend 

SlaiTW. to M7, HMlywcod, CA &TO78 



161 WAYS to leach tnlarlam, and imua a lwv> year Did 

CHH, 5200 R&al Mo, PO Bdt 593, Ffenu&^h. MA 02766 



BECOME A CERTIFIED PARALEGAL-HOME STUDY 
COURSE. Earn associate end baches degree Attain*? 
T»fitrucfcfld. memibershifl write Anwitari Paralegal 
instiftite. Si7d4 Gctiten Trwtgte Rd,. Suite 314 Santa 
CterttACAfflSSa 



FULLY APPROVED UNIVERSITY DEGREES! I EocinsKntqal 
hdrto atudv 4br G^tteter'fc Masfer ^ Ph,D FULLY AfL 
PROVED CY ClhlOrma 5l«4 DftgMrUftfrit al Education 
Pmtlgious ^acijlN wuraate f>>r itoepenctem slaiJ^ and irte 
tKp&^joncfl credit! 1,5,100 esw^asfed ssuduffii^. 300 faeufly^, 
FREE IhfDftMATlOfl— Rtfhard M.D. fHarvardi, 

Pneeident, Columbia PiselNc Univer-sily, Dapa^TmenL 2E87, 
HiSThJfd stimq, San ffefett. CA 949oi Tod free iHOh 227- 
01 Ifc C4Jrte™ 1900} : «r (41 5j 459-1550, 



SPOOLS 



HIGH SCHOOL AT HOME. NO CLASSES. Law n^th^ 
WwAi ln*orTfwtion frw Our Hfr yaair Cel! r 400-226- 
660 0 0^ wme Amaricnn SWoL CNpl . # 345. S» S«h Si , 
Chicago. Ik 60637 



BASIC inwil gjrh-'H Training • Igrtifi Sludy Write- Linn 
Id-p^ti^fltiCrii Auda^y 434 dearTht® SL. F?u6rnan*torg, 
PA 10017. 215-608-2537. Candidate for AojHiite In 
Spefeakfed Te^tnotogy Degree iAST^ 



LEAFW CLOCK REPAIR - Earn thg rT*J«ry, w&r* fl home, 
to your own boss, far derails s end &2 DO fapplted la tun ion i 
Id: NATIONAL CLOCK MAKERS *NSTTTUTEl PO to 444, 
LtwntDwn, PA 1 7944. Qtotet efefiTt-rtd by ttw P^nnsyNpri^i 
Df^artmefsl -of EdueaUai. 



HffWIWKT HQRMRnON 



JOBS Any f?lale, Arty OttupMito. r-nglgding Q^vernm^te. 
State, Public. AJS^. Cnilumipl, Tugs, Ships. Rrvtrbaala, 
OllrtgA Womer-Man. Wo^ rnonth-Honte moom. U.S A. pf-ja 
Owm® WoETPaton $S.S0, Nattomntfe Empteyntefft 
g^7, Central t™**^ 47110. 



POSTAL WORKERS NEEOEOI SS.OOOvwt Oete^s 
Unlimited Bdi: J95-PWU. Sir Juu n. PR CCMl? 



NEVADA GOU> MIWIW& High Pjy. Extent Bmhta 
da Lucs $2. 09. Lf&c. to 301. toMNW IW 99013 



EASY Wprki E Kultenl Pfyl A PrpdudS M tote 

Cell 504-6114003 Eld. 5036. 



, WORK IN AUSTOA1IA1 DH ernploynTenl 

■ and mgrttlon. J3 00. Ftort, to 408-M7 uwtg Bffch. CA 

■ 90601 

j FLORIDA JOBS, Scutbwesi Ovdtosai, faa-ieM grctennn 

■ gnw »n Ninon, cimwil ctessrlted futw^. plua rwktswig- 
OflO SuoMwda. P.Q to im. Spniiw fe . F lend# 33457 

FEDERAL GOVERNMENT IS WR#*C|F Ywk an» A iNI pO 
(ItWMW.OO&yr. 1-^565-1^3= E*t- £81*31 
for iwnedMe reapeni*. 



MJ WANTED 



BE OH f s Vr Mf ny nested ^ tdmnwtteN CeUing tnto 
SOMa?-CO0O Em TV^J0e4 



OVERSEAS EMPLDYMEHTI Many High Inibarr^Q^irlg- 
nttires And Cdvnlrtes Pn» Fteiran. Oveiseau, Dept T4, b*jt 
W7 SiHw Sprint] s, MO S090 ? 



GOVERNMENT JOGS TI6.040 - SSS.ZJO'yf tow 
CNI £1) ®4«74l)» CM R. Iprtjuwt tedffM W- 



OVERSEAS ffijW - 57^000 + . Fnm Repgrti Empl^ 

IMW, to 1S76&AT. Mdianapolis, IN 462 is. 



AU5T1UUJA WANTS YOU! Big Pay! Trii«pgf1iJk>n? N** 
EiY-l^dyrteHli Handbonk— 5300. InCw-nalionfll, Bdor 19107- 
AT, Waaftington, OC 20036 



EARN Up To S339.&* Per Week Assembling Ou* Products 
Al Home Amaimg Recorded- .Mnaoga Rmta CWeS? 
GUARANTEED. Call Todiy Dpptnrn^nl 41ft 



AUSTTWJJA-Opponifinilios!! Letesl Iniwrnatkjn FREE ftp- 
plicariDn Fq^n=" ¥600 WnL-Eyn Puhlishmg. 71H756-M 
RobMft, Van.. B.C. V6Qr3B7 




PATENT AND DEVELOP Your hwiton. HefiFimJ- 
PJtenl Afltbt and Pr.?l*»*Ormt Engineer Send* 

I0r FREE PATENT MFOHUAUQH Emry InvmlDr Should 
Have, lighted L Mtfhtf, 12 Perhaida EMm, Suite M Dia 
HMil HY 1 irW-fSTGl +ISU4il43 



PATENT sAirCft and p*1*iyifbjllty opmtqn FFwfenK+HPi 
Hegi&terM Pm tA Agent toHi na msey, 5253 Ewn Star 
Col'JiTiD-H. MU ST&M. 



DEAL DIRECT YWTH A 
REGISTERED PATENT ATTORNEY 
ANO GRADUATE ENGINEER Wite 31 jWl of super fence. 
US. and miernanona. palenl eppUcelion^ PATENT ana 
DEVELOP yo ur kSee wrUi thewpeftenoa of bj^ experl. Can or 
write for ftve COHPMNTIAL DlSCLOSUftE *nd RECORD 
OF INVENTION. Introduction to Intoby MwAiting hm, 
OwHai. Pruducliun, PruLcVrypca and Ptwearrh Rfed^r 
avb. labte Ateo specializing in Oopyttgftb -end Tradeniarks. 
—LESS THAN ONE HOUR FHOM US PATENT OFFICE— 
CALL TDU FREE 1-40a-U*tf2» or wrt*: Michael I. Knte 
■FtegitteriKi: Patent Atiomfy, OS Pffenr mgi^rpitipn 
171 SlIllweH Lane, SvOt^t NT 11791 



FREE h Mg 6or -mamwl No &*&*& lor protecTIdn tenr* 
« COrrflUltHtori. AlriMalod ImenEors Four^atiDn. £13244 
B-lou. Cclc-too Springs. CO 609C9. w Toll Fi« 1-600-525- 
KU 



PATENT IT ECOHOMKALLYI Frwi doteilf. U<tef«Ped 
since 1959. Ranei Associates. 2006 Fnndufec. Rh=mtfctf 1 
VA 23229 



IDEAS, in-eannons, lechnulugy wan led : Fnd-J3lry present! 
tKfriMhMUJ expDGltion. 1-6M-2S9-IDEA tSC-PM 903 
Utterly, PtttsbL-^K PA 15222 



REGISTERED PATENT ATTORNEY toik) A 
KeNetlnngs 414 Hung&du-d Drive, Pockvlln Maryland 
20850 



PATENT «whe5 lor ilM ACCUSEAFICH l^Otk^ 

5496 



WRITE ytiur Own v&tm\ epplippl>on Snip fhwwdfc M 
INVEtiFO lor free Mcrmebcn pecteet. 1-904-388-0791 



PATENT 5EARCH1EGAL DfRHIDH *150.00 Paler. I Anar ■ 
rwy Free Infcpnrtelinn 1-£KW-B76-B679- 



LEARN ntm io (Pterydw (rwwtiksp sate-Df ncerae- Free 

tooklpf -P0lk«P E^ooedures. noyelty pales, requuremerits 
K =sy*n SAtei CPfpOitticn. C«l. FremwiL Ohio 4$4£Q 



MVENTfONS WWTED 



IHVENTOH&I HAVE an IDEAY DonT know whte 10 do? 
CiU AIM lorlwee InfomteSlon kll. Too f nee- In U&. andOaniffa 



IHVENTOHS ! Search being conducled by DC breed 
Km. Ca£- APS* 1-H048M««xt U 



INTERHA TKWL Spfhae&i»5 eewirig mw imwpfK™ id 
nidrkrL. nuriufaclure-novc. - a cha.'go to mvo^lnr Fr? Flgx 49, 
Heron, ILL 62946 



WVENTIOH MARKETING. FREE WOft»AT10N, «PRE- 
4ENTING MANUFACRJHERS. PMmert, 77 Fattier 280, 
Finiewlsi ^oirkit. Nee York, NY l003fl 



IHViNTORS: F^e infoimilfen on offering yatw tmwman 
«iin &*l^ GofUKPVlKPn. C-5-hN. Fiwnonf. ONd 

43420 



REAL ESTATE 4 FARMS 



GOVERNMENT HOIffiSlYiNntl |U repair}. De^puennak 
prnpwiy. Reppweepo n§. Cadi ttOfi^aT-BSOD Ejft. GH-iOS^f 
(Or currfrtl rfpg. li^l. 



REAL ESTATE FOP SALE Wanting A tong relate, 
hike a river ea ny». alt fype^ of wllderbeu prdpeniae call 

nr wnte fo r our WW FMC CATALOG ahowcM^ 

MiMt- of mat «w yrtfw rwtowWel DWTeO NATIONAL 
REAL ESTATE J7Q0-PM Bfi iavi™. Kanaas City MD 641 IS 
Ply Toll-Free 1 -BOG- 999-10®. 



ABAhDOfCC PROPERTY HPDRHARDN ■ 51.00. 
RidgiHwn-. POP Gym Ellen. CA9&«2 



CALIFORNIA L.nte- Acte W M Dowp. 540 Monlk h,- to 

35291L Lus Ajt^tes 9903S 



HOW ip fa*? and purchase good oounlfy tand. Free 
DMMR. 105 ftofu Cr. a Plltrtvgh. PA 1523& 



FREE HFQRMAflQH About RepwsWsetf tones m T aur 
Me® Horn# Realiy 510 Wm Perk Fiflfl, Altwri l w , MN 
&6D97 



)Q&r4k™d on rif-xl p»ga} 

POPULAR MECHANICS * JULY \3\ 


















REAL ESTATE ft FARMS 

SA^ET'itiMMnriKor ymji TOrigage Newel nanc-iv.* Friie 

tmwh. SASi to’ CC^C. Bb* 1232P7. Arvada. tti SGQ01- 
1232. 



GOVERNMENT hnmer. □nds. Leuu 'es lor currfeftl repci- 
SKtidn. liar S* D 'reluddablet. J.I.O, POE 9532-15 LavtffiiTliSil, 
FL 33310 



FREE CATALDG&FLORIOA, GEORGIA Homes, Lil-3. 
flusiniHtrjH Pknrie Sfrauly Slfiie £ RfSPpfifty Preferred 
COUNTRY NETWORK, Bo* 36BPM, GulrieevilSe. MO 6566$- 
4632 ^41716^632 



GOVERNMENT LAMM 



GOVERNMENT LAND OPEN TO CLAM, 20 to *0 m 

k?t*tKm* *f«ilri&to far $£0 government lot in Alaska. Anae- 
rji. Asttfnfiat;, CAiUdrrtlfc, C&torfidfl. Ftetidfl. Idahb. LdUHi- 
uni Mmi&sippi. Montana. Nevada. Ne* Mexico. O'ooon, 
=LSt*r^, WVO'nfPa For W^aete pnsirycTicmft filing 

Iottii and In-tnphnnr helpline send $20, -is tor tfl-tl intoirmfir 
li&n sohli $3 PriUit Lattda YHIfi, Sb* 2Q82-3L Graas Valtey, 
OfiJstomtfi 95S45 



EXPORT-IMPORT 



14PGRT Export Fff* deVito On hprtVt based £kiS,-I*«£A 
UGtos* 1993A SMburt+n. Suita 1Z2FV7, SL Paul, MN 
65119 



HO**5 KCWO, TAIWAN BAK4JHW Swn* Cant a** 
wnl^ f GAM F pL Box 1111. C ■ l j Claire W1 64702-1911 



MJVrrWHOUESAU 



RJRNmiHE WHOLESALE. SAVE THOUSANDS. 1H» 
SUPPLIERS 50 STATES A3 *D CANADA. $2 W. RAMPED 
ENVELOPE} OEHEFUU.. II ROGUES fflDGt WESTON. CT 

nw 



FREE INFORMATION!!! E vE Ylhinq Be -qw WJifl*8SIM. gi- 

flrtur*Ki^gfflG«a&K? import #7iS kAwissJak Kn™gGltT 

MO 441 or 



BELTS. Bmktei. Hat Tats. JeiYelry. More Complete (n*s 
fast ifllsera. Big Ptoffta Coroptoto wt trp- Gotor 

CfitolOfl tl.m tefctfrar, Bps 3&&^P1Ufl, North Pn*ikfenra. Rl 
□2511 



lttDflLOWlK BARGAINS . Imports - OtofRhip ■ Close- 
out - Surplus - F?e*&wa - Stamped Emwloptl. Mimws. 
Bon 1717PM. H^mnd. Ind 46332 



CLOSEOUT Jewd.-v A CtSlE Supplies iCfira.og 25*] 
Hiitur-.Ml! 1 : lfiMcJl Dpw, Artingto" iMA d2£74-?l6e 



CLOSE 0HJT9I WhoteSdte! Fr6*bi«' 

Intormatton -iiaifhp DON. Bon 2G152K. 7-endale. Michiqan 
43220 



400,000 BARGAINS Be-P^ WtdteMie: *Amf Free' Uqtf- 
dalT^n* Gtofeouto Ji2to Lnto Single Samples. 
Ewiaite Ba^inhiinloraOppDmjnHieia, Bear 1 «§-A, tWknd, 
MKni^an 4H22. 



EAHN MONEY se-ung G*<j and toiiuine iewewv- nnjga. 
wtlchu-duy Dlrad. 13(7% Bet^ Relall Catalog Si. GO 1 
AnkP-PM, M SiwnwK* A^f w/anm*k. Ri 52&S6 



NEW 1H9 U.SA. SOURCE CCIOE. 54 S3 % 

Swan*. S King ft-shs^ Q.. BsHinuSff*. Md 21 EF 



Pi* ME Bra?»d - Top Lir» Mercna^M^si. Fr^ Offl, 
non ECO SuwantHd. C.e^C. ■ SO. W» Bi*ck*wilh,. 
IndvpfnAw. Ohio 441?1. 



WHOLESALE nrpann ^I«4n*r5. [JnjKurt wWSNart, pjrtg 
Md itLtStOneL 1 4tTP573-3£6fc 



ADVERTUWG AGENOES^ ADV. SER. 
MAIAG LISTS 



NEW ACTIVE NAMES-! HIKED STATES! IHMEEMATE 
S+iPHEFfTf Adhesnn Labflfe HOTLINE Oppon SmU.- 
tn»OS19:50mS; iOOCvS25 OT^flS- A^^.Or0«we2. 
SUII*r. ID 63274. VbtWMEi 1-M^M2^«. 



NEW N AMES OJML Vi Pint order 'TRIPLED FREEi SAME- 

0AV SNiPUEPJTf lapds F-ag^r gwfe- 

SWWiSea^H; KOQEt¥Z&. 3>XGS:y; SflflMJS.im 
i13S. LIST-MASTERS, Box 750-BB, WaftlA^H. NT 11793. 
VisaftsDCOO afders call 80^356-6^* 



BU5KE5S SERVICES 



■4CORRORATE wUhoyt *e#i' few* bwhun tills hp*. 
Bntludn torn# W**m Ev^htss 3*fviettt rag* soo- 

345-COJIf 1 . 



I3Z POPULAR MECHANICS • JUI_Y Iffi 



HOOflPOftATE; IN TAK fFEE NEVADA" P^wsey. «M> 
o^lly, pi 3lec:ion i Mere Dataware!!: Even, ii you Bre eLead* 
4ncorpofeijsd. gflMft Cwwflk lor i>ou. Alto -pfflw a-nd ser. 
VW-W Fpr (ret ^Itr^um c^ll pr wrl!t Lavghlin 

Inc.. iCfflc S- waasm. Suite 1®, c^son- Ci^. NV aaTCH. i- 
H»44fr49B9. 



BUSINESS PLAN OH PRKETT^ BirflanBuNdvr^ Pr^ 
en nrii^-art "Pr rai^g caprld. Introducing prudutia PCs, 
Mnlnlodh-. iOr pag^s lorrnfitleO tesd. Uritn or EkoM 1t«un- 
ckte. mOQ pHU* dipping. 000^42^73. 4iS7&4^9131 



RUBBER STAMP'S 



RUBBER SlMrtp Kill UaKe Tour Own’ Easy Ta OperaUf - 

Simple To Change! Kit + m (27.cn. Hole* Ptoducte, 

979 Pfiti g||p 34fi»&rL New VorK, NT 10272. Made in the 
UL&A 



PVtNTnG PRESSES, RUBBER STAMP 
OUTFITS 



TOON adtresa^r mnn^ printer! oti* 5etf j 

gfirA Itbtl?. Ff»t gruiUr RbHwtl' i Haitbo-Jf ?M. L*1 L. 12® 
Robert nardema -I HO., WintfinriBfi, GA 30663 



MAKE Rueecfl STAMPS, Highly Hror.iapi? Free Oela.is 
Starnpq*. P.0 Bp* 2^G=C>. Tm^ FL 33£J£ 



TYPE P-qtiIk. Hand Pnnting Presses Hot Siflmpsn-, 
Slc-o'ics 12U Pages J2„£B Deductible I'^l * r dcr agt-b 
Typ^. 1720 H MirehfWkJ. Chicago, 



TYPE *ot priming CM&iog £l 0&'d^au«l!ble U1 cn^Sw 

Ouaker Citv "fVP*. D. 3, Bosi Hone^rooK, Pa i 504^ 



BAflCO Tyi^p Fbyrtdtn T|JS- 4^ Rs,*b«r Skimps c*T*- 

top*. Mail K.M rtionda^M O* fiiM OrtMr. P & 1(11, 

Beruerm ie. S0106 



MnKt fifbber itimp*— pfo4ils. CrnFipime wpply end 
4qglpm«nl C*Mog. (1 ^tdoolibM *ifh ordtr Stpr SH£t^ 
Supply, 1720 N. Maranneid, C K c*g* 60622 



PIWTIHC Prwssns. new and used US! fl^d 

Fernbaugh Pnn^ei Skipp-y. McchamcnbLrg. Penna. l TOSS 



Pfwrwciam^ 



OliKN Copy Prihtrrn, UofwPdcfia. Wnle: NffUdnwdt, flN 
North Main. SloofnlnglDdi. slllnoi® Si TEH 




AVOID THE AD! D OW LOCK Shop al honw Emm(Iw« 
CntH. S^nd tor FREE HiMog to: DELTA STAR GIFTS. Star Rl 
i toi 150. At- l-i Sphnga, Louisian a 70430 



GIFTS FOR HOME AND OFFICE: Free Catalog J.Ch 
EnrterprlMflL 55 6owen Si . POfi 3A Stapleton, 5ta:en taland, 
NY iiKAM 



CLOCKS. WVTOCSw OLD GOLD, 
JEWELRY 



HIGHEST CASH for GP*4 Gold Tfi*!h, flings. 

Diamonds, Woithea. Silver, Rartlnum. Maul Addles Today 
free wHh IrrfDrrwtwwi CSrtcago Gehd & Precious Metals, 
ifl Sa^Th Wabash. B*®r. 11M. Chicfign. M03, 



WATCH HEPUCAS1 LPwMT priCMl Warral^y Galdplalod 1 
Ekmm «#|ghft! Call r4D4;i 963-3USA 



TAKE HQ CHANCES, D^J w.E!> cHckul, mp^t nsiifll^ lifm 
in bid 50J !^ reia Eilablishcd in H'M Wp =uy Gcikf 
Silver Fluinuffl, Carronds 'rghtiKE Gush F-w Intosrria 
iKHi: H&H indLisi'tfr-j Earn Vfid'son. Chicago 00692 



TOEAMEHBBB 



TREASURE— LkVTv quarter mb awsy wt|h uflu 
SwiaHivO : *da1ur — farOcJa^e l-fifi Hiaia. 1 th ProdutTs, Do^ 
27C2TMMC. Timm, Ptohda 



FIND CHd Do Ins, Jewetry, &<ld t*&w Patented 

Revoi.riona^ D^ice c w Ce r fi : oo frardlrief Ekckcfuoe. 
3131 W N. Mrh Aw . Suite K. Phoenii, AZ 6S0i? 



PROFTTAfiLE OOOJnwnONS 



CONCRETE tolertoeK Pa* ^ Stocks, plesaapl proHiibw 
Backyard ■Btifcitesa ApprwMrhalfily ST0C inwslawnt re- 
quirwl. Details So ck Frgflriiimng, 1304%l. Meh*He. NT 

11747 



PUWHWWT .. Profinabk Hg™» Ehjehi^i 3® 
Avertable. DtMa.L Lynnmtfi, 6251C Mcnlpark 
Meritor. Ohio +«bc 



FREE tolpfmaftxwi Blarter a Afflemeio^ RebulWM^ &>.■ 
4£J. Seymour. TN 37S6S 



FREE Broctid!&a. fLepmr Air CondibCrimg, flMr!jjfcf«k>n, 
Gas healing fu\\ ine^vcHpne. Cratoo, Jnc. 11 E 52 
Goodh^lfi- DMlflL TX 7!®£S. 



REPAV1 hpMmlivwf n Cbai.jWnd? pf parti amf Innb who**- 
Sfilfc Man Sdf: E^wfiTKier’e, PM. P.D. Bur. V FWS Jen^-a NT 
12771 



SALESMEN -CrtVT 



FREGSafYy'fi Mi at't Pulisfn^g CHOt'.. Cleans and Polish- 
es ANY aurtee*. Dytwftire dwiroralralpr, 577H probt RfiS, 
Depl. PM, t3tz Wfiahlngtori, St. Louie, MO 631 D3 «314) 241 - 



MAKE EKTRA MONEY DURING YDUH SPARE TWEl Efim 

weekly tomnnss^-r-s aha* rg our extning line ni Cdlt-idara 
Pens Kid other popular Advertemg Gifts Pwmpt, pe^aa-teJ 
ae^ice hom aaa-i firm. Ot#r 301h yee?. No aspe^ienea 
nws^wary No or CdHKlKms Stf your own 

hPura. FuHTlrtM Pble"1idJ' Wrilfl to Kfivin P«ka. HFWTDN 
MAHUFAOTURIHG COMPANY. De^ HI PMC 7 Kewlph Ipwfi 
50206 



/MjENTS wwted 



HAKE UONEV W SPARE THE- A* 9 wbKnpbcn hM 
rwprestfnlj|'i-« tor leading nHridna. ■nagitrirtrt yOg Cun uarn 
geeieroua commlsafeht wfrte ieamlhB ftw art ot a^Hing 
Insruatonsend auppil^ emi ba s^m to you trw S^rto thra ad 
With ydur ra™ fir^j MM to POPULAR MECHANICS, 
Dtpl. AB-L 25C W 55m Si- New Vprk. NY 1CD -9 



BUSMEN OPP«mWTl£S 



iMPOfiT-Eiqwrt oppoflunlly. G^litfltria wortd-wliJe^ nfiil 
order business hum home, wihoyt easmaL We sh!& plan tor 
jk> risk fl-sfiTTuna Non EKp&rWflco dnrtoceiSMry. Fnae Flecort. 
Metooger, 027m WWdtond N1H5. Cfilllgmia 91 m 



HUGE PROFITS Uni^w Im^rtF Soil Dir^rt-WhoMoM# 
Fret Gihfi Go ijses. M^enii^n, 117 W iljrnnnn Fildg . 
Suite 64D-M414, Chi c*go, 5L 6DW5 



SECURE YOUR FUTURE - earn sltLi-Jy inttrfne Pi £50 O- 
ti®0 a irWH BS year -old comiMriy Higher guaftty, mamte- 
nanoo produas Product-Ssoured tohial inysslmant 300- 



EJCOTK TROPICAL SEEDS VW lin^urt flt«- 

dorn Sevtn Sena Seeds 10G LOwnr FaJitt Rd Si A ban:;, WV 
25177 



II ■» FROM |ifl WOOQ 1 * Doiails PHH B*mpto (0 - SfliSisrac- 
Sk?n Gu&rmSBSd. Atorfirfl. Bosr 64frP2, Ate^ndrj* &V- W, 
13607 



NEW1 42000 +■ Wa*My! Amwwig. Chinos Sebitfl 

Fre# ftupprt t>fin. CiP^ S/t 0^2. Hong iCnng. PM007 



CAR DETAILING I n ? hwbpft*. rreKh 

Po,i=hing Gystams flOO-245-ftl fl 



HEW Prgd^ct. 3nln- -aUllaliqn Lighlfid House Number 
Sfirtteeh, 013-73^9056, 



"JUNKED TIRES '! (1 .00 PCund 7 Sams aTfimp LaVlIMy'l - 
2B6, OKtord, FL 32664 



.RECYCLE METALS. NO, MOT BEER CANE! Eii^y $456 
Mwwkty! Free itrtormaEi&n Rec.yelw ( Ben 1214, Framlm, 
TN 3709^1214 



*K5 DAILY "CHROME PLAnNO" Auto Parts, Ntoiansy- 
in^spwju^. iFieff] mrcffmjdkm Chne*me filling. 
Bd« 2SSS, WpldprT. MnYyland 



SSDd - $500 weekly- -AT HOUErt ^ gim.Tirkr, - r Jr.\aWr, 
FREEI ! Hprn«wlbKi R, ^6679 Marg^i. F\ 330^ 



£26jOt» LOANS INTEREST FflEEU &Kr*\ Fi^pl 4w 
WIPES CHUT OEffTSn FREEf! Mnneyiri^m. Eds. 

636679, Miigahe, FL 33063 



GET rich I! Secret le*- smailiea debts— Cash, 
CrwfBlI FREE rpgom!! WMklhKslda. &OM 4036. Pampas. FL 
lass 



PRDFDABLE Gold Fpll Ptmter Fernona i/'n bwi 
cards, pencils jnmthes. Free deleila G*M P O Bak 
24S861GCL Ijpuh. FL 33623 



VINYL'S ttm jnoney Is? Pj-messlonuMy rtpeir, r*lm 
isjh Ifitetor tornilure Ou itk. efify. T#0 HdB^I $20 fObfi a ifiy 
yoy f 1 .000 a hwrdh Homes tari. ph-wet. rasteurainCa, 
unlimited c uernmera Start Aiw^raf ah^r a tow dar^. pnmica. 
Deia-ls htft VIP, 2007 Mpnirpse. Chktagp, 60fi 1 S 



BUMPERSTICKER Pnntex. Oi^ap. §<*rtpHL Pflrtnllte f n» 
Otldila. Bump®. PDA 22791 <CQ. TbttoM FL 33 



HYDRAULK JACK REPAIR MANUAL, CATALOG Jlft.HL 
HYDRAULIC PARTS SUPPLY. BOX 4157. SHOWN5V1LLE. 
TEXAS n42W>S ? 

iCdfitlnued on rwift p*gt| 


















































BUSMSSOPPOHIUMTES 

PlAJfO Ttmmp quickly teaman w*\h home sTudy cotrees 
Diploma grafted iMrwncw Tuna*® Snhw'. *7950 T#i%f 
Drhre, Mprg?m HrtH Calif 9M3r. 



$40,400 OH to ACflEt N**« Hydrqpomia. - inwcpensiVfle, 
piuurl. praclica.' 1 f’flt inla'n-iBJtion flcHbln t Be-*: 1214, 
Frarriln IN 3T065-1214 



LEARN Sowing Machine brpur-g Mah, Wtofcfl. 
Luciicirt Pretife. Qresslln Coi ■ esconden ce School. Box 
51W. Spencer. Iowa Si3oi. 



PREPARE Ta* Rdtoma. Ea*n high tees, dipTyfted ws**. 
Tram n from#. AccrwMed Program. Nrtkmal Tex Ireming 
School, Monety. 2&W. New Ygrit 1£&5? 



EXTRA INCOME. AsHinbla pfoduds at home No wwi* 
ma Detail* 141 En « 



HAKE BALLOON ANIMALS. $40C Weaken^! FREESAH- 
PLE54N5TflUCTK>N£: FurVryfflinA-PMB?, Eon 2% 

AjnsjrJrid Bay Hew York 13807 

FftjMH MONTHLY T aklng Ftwftogiapta m Homer CM 
recorded message. :D03| 674-6155 



HAKE YOUR DREAM COME TPiUE. EAftM 160,00a YEAR- 
LY REPAIRING SHALL CRACKS W WMHtIBJH NOT 
REftLAOttG THEN. CAU TOLL FRE£ i*0M2fr«±3 OR 
Wfffl; THE GLASS MECHAMX ■«» 10171 «W 47ih ST, 
SU**tSE FL 33391 



HSff HOHG KGNGhTAJWAH Product Cheap S™h 
Kitb. Soffit Mjnpltri. fr#e harbor, Box 1T19PM7, Yuba 
City, CA 9S0B2 



RECDWfTlON BATTERIES' Easily Earn Hundreds 
Weekly. Ur 1 Did Sacrare Free tota^nwtion Battery Outlet 
Bate mm. HicKocy N t 2SS3B 



CG**Cft£T£ BlocA Machines: C*toK>u SLOG Fkwhe One 
Bn* 374ft R^iid City. South Cato>i* 57702-3740 



tlJMO WEEKLY JUR TOOL REPAIRING. M*njOi9n t 
Parti nnd Tnala Ahnl=alc F rn Dtla.ls Edk £34. Wrchrti 
FMI*. T* 76304 



GET into the n»* i vfflque j^rmtwvp burn new in the *orto 
^rt tram yenir home on a full or pari lime Msre Print m dull 
©d4qt nn paper, fabrics, metals, «rykci. rnyflare. etc Cs^tote 
Irw T-flb&.Sfc$-t6B6 Case Equipment hie., ft? 4. Turnq*- 
PtftM. Maine 045SS, Ml: Jpfin So-lliver about qy f Irmr Main* 
T^ __ 

Hina s WEEKLY!! HAILING FROM ROME! Immediate 
umtf I No Cteliaalion ! MLC. Be* 3SSSPM. Danbury, CT 

oata 



tUW'S POSSIBLE. FREE. Em^ an vok^p: ProgrtS*, 
Brts 93248. L-» AngMH, CA 90093 



13ffL0G from Square Foot Plywood CHofe Demand! 
Raveling Praw# It 00 (R*lund#bM(- Wppdwwn, 

findgmalDi . Maas D232--32® 

ASS£pBl£ ESectronlcpHrla. WeciiwiycarnponeeleaMJ 
«nitnicthm Nc- a^penerite Wn!* - Scwthl#^ EMareni^ 
Be* 2tts?»F. Kenneth Oty. a 33M 



ALUtHHUH SCRAP ■ RaL^lif Yourseir- HAKE UP K25.0& 
POLINDr FREE information induHSriaNPM9?. 0e* ^2?. 
AtexaiKtrifl Bay, n*§* rurH 1386? 



ROUE BABY SHOE BADHZMG BUSINESS. RtiH^iAl 
uUjmlHd. FREE iHvalratwa li^ralu^. NBFM. Box 1904. 
ft. 33870 

HUNDREDS weekly easily. AaotmEHe PROVEN produda in 
ywr Spere time, tej Fr*o Cbuftc^. 

Bfl* Z&T. SiNarflai#, WA 98383 



BATHTUB REGLAZTNO. pmduCl aa^a. w»d traln- 

»na ‘Cell Uniqg* Coelm^ 6&rp. |4W;. $4*1-0(17/ 

HAKE 14igh Profit. Hot SeUmg License F-.aws. 
Vacumagic, P.O. Box 24966jCiC]. TampA FL 33B^ 



HAKE RUBBER Si am pcs Highly Prtifel«bte Frt* Deta 'l. 
StamjMr, RQ. Boa 22809 fOC), TahlOS. FL 33622 



EAFMNdS Unllmrtftd! Mau our burglar ote?m uhertnw 
mertu hnum hema* RSM Merch«fKt*ing, ®nn 593t4-P, 
OfMCaftp, lllinqn 80659 

VEFOHG MACHINES. No sen RouLes earn amazing 
proti ts, "Bug CataVKiKje PREC ‘ PaTTcm^ Corpomircwn IS® 
PM8 GjwispnrHP !>»«. Tim^wn. /1093 



FREE BUSINESS STARTER KIT. GAP, >377 K Si NW. 
Wtohingtoh. DC 2^005 



MULTI - me mft&xr.4*r. Super Dpp&rtunKy. Oh#iLM, S& 
Oak Lpne, Suieun, GA $4Si$ 



04G BUCKS H TEDDY BEARSI V,«nu racket Saeita 
DiBtrlbulara Who Wish to £a*n; tlOO.ffiO Per Y«#n Tqti Fr«i 
fc-fiW“426-0 1 89 Kldco Ptodudi. 2^ MprfeOkKk. FL^ , F4 *tt* 
ingulhf, NY 11?^ 



TAKE PICTURES Ipr pr 0 M Crunfjr® Vh^riHi. S.ji 7fi. 
Lamar, COtlW 



ASSEMBLE PRODUCTS AT HOME. M^y apporUTliBB 
pay^ HKjh weekly F^^iti preten'h,' a^.iatile without 
(¥n*eitmenL Wfii®: tksme&wa-B. C£ 900B BaJdw«n. N» 
Y^rt. miMKtuJ 



“fISOjOOO HY FIRST YEAR. ' Home nsp4^> DuSin*^. 
Soa re-time F«e SKrochufe MastiwCsah, Depi 907B. 'Box 
3tRS3. Suhnsnfteh. Georgia 31419 



»» A DAY! Taking Ptohe Ord#n Peouia Call You 304- 
7?i-&&ri Ext L£0 



CURBUATE ■ The Vjr^iy Unchinu ^rral jra^ jfin-j'rful 
COaltlnupus fflfiCnfile MrtdsCOpe adging Turn J5305 ■ 
110,000 edpipm&n4 purdiue Into $50, DOG ■ H00.30C po:tci- 
tiflflenimAa! moofna £07-273-3933 



MAKE BIG MONEY REPAIRING WINDSHIELDS A PUL t 

U lass' up to 560.SK yf-arl,! Hn U 5 A, w Oaywia call TOLL 
FREE I«wei-2W7 tof valuable FREE rgpon. Gia-Wflid 
Syneme. Bok &7S4D7. Gmd. QR 97?!S6 



SELL buuki by mall. 4DffT> ptolit! Newhl* P7 Box 2676. 
Yah Ffcys CA 9 f*CH 



HAKE HOMEMADE BOOKLETS. I v# UrM4 f187.0CD 
ivslh mine Fre* iffllormat^cm. Falcoo. P.O. Sox 5320, 
Saglervllle. Tt| 37B6* 



$409 dartir ^ecyding "Fme Tii#s7 ?m\ (Free) smormat^sm- 
Winnns, 77 1 PM, 3jrlt GnOuf^:. YJishinglr.i &ACG4 07? 1 



$97,509 yearly ■■hlclden■ , in yoor tPmpul»r7 ^k' ikree] 
n&Mrl Stfi^s^rL 7 FI PM Battle Grqynd, We-5hingto»i S^H- 
0771 



MAKE 17,000 Monthly as Loan Broker No Srweatmeftf. 
Free &e4®te: Financial, -Box JSTi-A Analwtm. CA 839K3. 



MAKE $15,009 MONTHLY' Ediv 1 m IrWdStmehi. 
RScOew^l. Ban 5529-A. Bar. CA 917E5i. 



START YOUR OWN HGH RETURN tow im^inton, 
nwn«r-*turilrf business in a^ liltk; U 60 daye Send tor 
Iree detalkx Empire Aqua Syetema. P.O. B<wc 1526„ Mamck 
Ftowt. S«W NY 117M 



STARTING A BUSINESS MADE EASY un dlMfil ixilhmg 
whIh 1w FREE rteiiiti Etlcb En Mspnaffe, 1B747 Slw*ma*i 
way SuTle MSI, HtWfdd. Cl 91335 



THtMSANQS Uc^Hfily! U|mg jrgi.jr Marhinp-' 

GC kidut'iY, 101 Nflrtft Falifksto Dfrifi, Dnvur DE 19901. 



PIANO Furling Abidemy. 2fiT Germania. Alexander. ARK 
720® Easy Hqma sp^huemt^. Tpol» i^ciyded. Vi»tf 
Masieftartl. 



MAKE MONEY WITH NEW-OLD MUSltl Fatlslin System 
Gall i-8M-2®-«6R> MusiCTBUh. 2WT208. Bella Maid. Hi 
08SS 



HI5IAE Study Comes m. Sa---srp0nirt5. Knifema^inig, Mbpc 
M^mpnay^ilhppniptjsars. diSFare^n bdPKv and «>uirs«i 
Send $200 For dhtWf H & S F^ipteilwnE 834 

PhyllH Ccmnsa. T8k^ 77303 



SECRET? fffr Pinargifll Sugwo. Bysinew Ften 

hdarFTBb4A Fawk:- Ruftl.-Ah-ng. $320-83 *vt E Led Z- 17, 
0 aderi'or.. fL 34203 



JtoftflOO in 1? Months GUARANTEED* O COMPANY 
JWi YW $5J«» CASH? SASE Oepnwl P.O. Bo* 
CDhw*Y AH 721132 



Bifl W&rwy Repaifhig Auto WmdihiiPtois SyppPes end 
Fi^ ifiiarm^t^rfi Grubbs Glass P^toh, P Q. Gos 74$ 
Montocirtn, AR nm 



PROFITABLE HOME BUSINESS SECRETS: FREE WFOR 
MAHON SLR ASSOCIATES, PD. B Cm 1006-PM7 Storm-g 
VA Z2T70 



EARN mg bLLku Lupyirig ami vtllu:g ^uporLi Miefto#! 
330 West 42nd Street. Suda 160, hte* YorK m 

1003a 



WATCH TV toy pay? RGF, Sa* 1 01 54, Stoi Jk>«, CA 951 57 



HUGE PROFITS! LEARN VCR CLEANING AND REPAIR 

Awana-Wrtwimg VtoeP A*d Tn^nartg M^jjI flprah 
CRETSI Prior Epcpcfienct L'nnnrttiiarv Frea Into: Vitju 
Publtoiritona, 3540 W^hire Elvd. 51a. 3-W, Dnpt FM2. Li>s 
Angefes. GA9CO10 



SUCCESS in yuur OWN t-uiihHla L-likdly with^ul A 
busmesa plan Busmasa Pian& free de^ada 
lntefrwlwnS!.274C^eaPd Sh#fwitodP«rA,Albs^.Cahiidfl 
T1A4G2 



HELP WANTED I $1 MB'S POSSIBLE I LU.-g.. RQH4714A4. 
TULSA, DK. 74147 



5390 PER DAY. Ereakihrouqh process Revere*. Burned 
,ind Damaged GwrtiprtopaWTmoUT REPLACEMENT. 
Ham ol! apArtmrtntfi and homes pay pjufits emmetfiateiy 1 
RENEW-2, Eton: WOCkFY:. Y*i4powr, WA W>68 



51BD4 MONTHLY. Buy and m\ uaad can Greal hdme 
FRCE PROOF- Autonat. 507 OaK Drive. 
rrieni»Mw« TX 77548 



DRUG RAID SECURES: Buy din cheap! Ca t Intiau, 
ttoati Writ*; 9i79l 



FAST FOODS PROFITS Mnniaifiup growing Oenund 
f r w matton tkf Poor Co.. P.Q Box Bewerton, 

OR #7006-5396 



HEED MONEY? Wra n«td distnbthd^ anb eigimts m, Unilod 
S'LLln and ground Im.' we rid Iniorna'inna:. Bom. 
Glendale. AjTeou 65311 



SPARE-TIME WEALTH aEfo&rrto! F roc p r aol Pundit' Bax 
S847fc rakladhomft City, OK 73154 



GET Prnd for maitmfl. Nrtlerif Wh1»- PaASE-NXB, iSl 
LingSS?w#y. Narth Aurora IL 60M 



BECOME A HEAL ESTATE APPRAISER. Hcvnr 4 1udy 
Free literature. B0D-223-I542 Dept RH127. 



125,000 Guarantee. Ea«t $ido an hour Fred girtt. 5*nd 
$1 rn FSH - IFA. 23666 H^t^iind Hail. Gaitr^raburg MD 
20679 



DISCO VER FLEA MARKEYHG. HAKE 
WEEKLY PART T4*£r EXPERIENCED DEALERS SHOW 
HOW. ENJOY YEAR -ROUND INCOME. JOB FREEDOM 
WRITE- SQUTHW1ND, BOX 52A, GENEVA FL 32732 



OPENING GJFT SHOP? Dalnilrt. n^fMirienrnfi reg^d 
$3.99 Avuid Pnlalls Me1-g Be* $7*&G G^jan, Oltc 4+ft33 



READ Ik«h4 I0r pty* H« # IM*. Wrile P*S€ ■ FDft l$1 
uncotowey, ittwlh Aitrcin JL 60542 



WINNER SI Unlimited buain™ 4 >j- 1 tMial in toola. For into 
(SASEJ. Ew.e.. P.0 Ban 1335. LiavelfliMt Oh *4120 



LAZY HAN'S WAY to ihdj iartoa 1 Seasoned p^xtoxstonj^ 
nss easy, wre Hme. proven method. Salratosbofi guereh- 
wrfl IA 95 to. CM A figi m, 5 Sertdwteh, MA 0?^. 



MAILORDER OPPORniNfTY: Start pru^toW* ham* busi- 
nps? whhaut eaftonenpe *r NwTTWtfo^ bee *4fli 

Of*r Avtotitira. Cept 4ia, Mcntveto. HJ Q7644. 



BUCCESSh MONEY! POWER! Hare d eN FREE lifeerahn* 
J4M, Bdk 1«PM Spnng^aki, ME 04063 



FIHANCUi FREEDOM Seren high pmto home hii5ine35^ 
es, 1-0 AHpArtenoe. low Starting ccw^, GUARANTEED, FREE 
DETAILS. P<iWiCaAI f/eektom RfliOuJOei. 71Q2-FT4 North 
Cfclay jjaftereoeK. row a 5ffl29 



RIWtCWL WEPENDEfKEI HOW fo itfirt moM EftDFTT- 
AflLE hi^ireea atitofM QUAMKTEED. Fretdatwli Ww» 
lodiy Bobby Pirt/-i4hing £PM^ 60Q AfCpm Grpw Opurt, 
Taiiefetfi&fea, FL 32312 



HEWI GROW EXPENSIVE PLANTS. SELL FOR 2,0 fflhfe. 
PROFIT. F/ee^ormab&ft.Gre^bti, Bcx306-Mi7, S*ftnln4#y. 
MS 394T& 



AHAZINGI Money' yBehirw'i Free Oelaila. Prosper-PM. 
2221 Hyp* Park FkKjMvarf. Lo* Angetas. CiJitornia 9CG43 



6TEAM Ctopn mg. PPw WHfwg Feffy Wort: S36 to $l9C 
pgr *vr narrHAI Vidipa ?y*vnral |ntm i?i^iM^rthiniB 

|du nml. $59.95 Or rfrtd *300 tor intormation Model CiN 
Cleaners, Rl 3 Bo* 7D3, Heilm. AL 36264 



PROFITABLE HAIL ORDER BUSINESS Sthi for FREE 
rfrdormflbiMY Allyson Associaies 213&J OeeeaoM* O fld . 
Suite 1447. Sheridan. Oregon 97J?fl 



t».M0 GARDEN FflQHTI GROW GINSENG SELL $60 
POUND. SAfPLE START-UP. LE ELAND'S, BOX U278-PG, 
WDUNAROLtS, m «2» 



HOW TO GET RICH SLOW. Stan pert-lime building your 

m^nny mA>cing bu«in«i*p M*k 0 1 IhR* 1 Ml year you F1*v*r 
be ahdrt u I mnnev Fme inlcyTna'.mh!- T 603 1 aih 

Sheet NE. Winter Haven. Ftorida 33691 



START your Orn Reium - L&\t inveatrtwM fJusiikaaa 

Pefihohing Pool A Patto Purs^iiKe Fsm htanpMi S«nd 
l^so To The Chairmen.. t36ni Orereow Hfghwnry. 
Tnwamwr FL KKJ7Q 



EASIEST w^y Jo make money at home Slop- puffing ^ erff ! 
RmsyltS guirrthWM jrtl^miitjfln. RNT PublinBiion*, 
Boa 446 3cpi PM7§9, Warminahur PA 16974 



MAKE rh-lltona. Sell yam py&duCft to wai Marv InatruL- 
t»as S694 Box 1666. fahiequaft. OK 7*465 

(DoMkiuad on nsd pa^ej> 

POPULAR MECHANICS ■ JULY I^S9 13? 




























mjsmzss Qpf&mrjHjms 

IConMnuad Irom wicigwMrt 

EARN |A6uM AN HOUR Reeling Vate^ Ybj ve Al- 
v**fr hn W (15.00 FW Hour To Haul Away! Delon*. 
Dtulefi, Bur 5260. Q-ienba%. AZ 053*2 



I'LL pi ve vesji S!.M- H rny money* making scurrot doetm't 
you 3^&JG0& in 25 ■cSpy^ ■ guprpiiped by tontmoi 5ASE 
Cram IndueKrii* P.& id* 3&S. P*** Of* *4622 



YOU make $2&-$40,flfflL>r m jfrbur Sptif* U?me Fr&* 
details SA3E So CCI,-63?-B Tahoe ©lutf. Roe^i, GA 3007$ 



NEW inc&rw OpporAimlyl ‘GROCERY SHOPPING 5ER- 
VlCf ‘ ! Irpni Hnrrr ^ull — pail time FREE D^il*. 

JSMPM1, 556G Unity Ave-ue WtsHh. CryeteJ. M*f 554TB 

EARN MONEY through a hbrre business. Ek*bfci. reports, 
free Informal kxi. Wnfp Opportunism 23i S Melyilig, 
PhiUs*Hptua. PA 141S 



MAIL ALL YOUR FIRST CLASS LETTERS FOR 6t EACH 
HONEST AND LEGAL. SlWl 27 St> Hopper. Aflofitgonwry, 
ALJ6107 



UNIQUE ham* business opportunity. Ftefl DfifLail* 
5 uijhiilii Consultants, *281 E. V-*1a Way. Sts. i£0. V*s1a. C* 



REMARkABL^ bom^ iKiVnra'l. big. mb^Sy nn 4f?ir^l- 
Fr m belaili- JL Books So* 730P. Refc^a&lh, MA 

G2769 



*40 HOURLY repair#^ telephones Hundreds needed 
federal law provides opportunity Report JS.^S, Box HJ8S„ 
TtfHequMi.O* TMf& 



H+GH INCOME- ($100,006] fpltpsn lift*. Frt&e rtrtaib 
Writ* New Hbrllflns, Dep5.-M. P.O Be* 'PH. AmanllO TJt 
791539 



FREE IniormalKHi. Make tiOjOOD A&luM experience m 
grpwirigi business MDR. P.O £9126, Qm&anti. Who 
+4129. 



SM*O0 WEEHLY1 HQ«E ASSEMBLY WORK! WFHTE: 
JQBS-B. BOX TOl EARLTOM, MY 120H 



sun dajlym simple business face details, pfv. 

©Ok 142M. OKiaiiorna City, OK 73i1ft. 



WINDSHIELD Repair K-i 0 u ikl Li YcnbwIT Simple' Bailer. 
$m Ci W. CA WH 

SUCCEED MAKE MONET VEnChN&*k; n-rr nP pp^fnr 
aiemaf "muBt reed" Send $3i io' PM V+mjirtQ, 1903 
Chprohw Wpy. fWdAS*. QA 30206 

125.000 end mow. New money - making program Free 
detert& EL - ©£ Enterprise*. Dept H3 PW, ra$e Raymond 
Blvd , Newark Jwy 071Q? 

STARY your own sacoesaiui buaine^s at tvjirHf S#*an 
mpflt prvtlilPOlf h-Lirninrr^. cilanTalor FL$L& 

Pubh3#irii^. 3728 Sou In Elm Race, Suile 535. Hroken Amcw. 
OK740n 

MAKE UBO 1 ^ PflOEIT Bt MAIL F^ae Departs Yeniure 
ttepovta. 53*. fliviona. Ai af>443 

J1.50CI A WEEK POSSIBLE! People C^l you to OTdOf Otif 
directories. Can now! i£l3l SALLOW w^ekiMya 

E#1 Ihia ad' 



GET RICH BUY1R&. S^UJlNe, PARTING USED CARS- 
DRIVE NEW AUTOMOBILE, OR OWN SHOP-CAR LOT FREE 
FQfl LIFE! EXCmHG DETAILS FREE! OPPORTUNITY 
CENTER. 381 1 N. tBTH, TACOMA WA 9M0E 



ASSEMBLE Jw^ry. Wp pay KM 00 weehty wiling. 
?>:pn^Mncc SASE. Cr»fB. D^k 660- M. Finally Pirk, FL 
34654 



(£41, MB Yftiify! Sei hoiAi by mart! F;wfi0-bdgfi 
□liaAty, BOX 1305-XP. Sfl-alr.ifS NY 117B3 

LEARN MRHOR 'flESILVERING Tree ~ IrtlOrmaLo^ 
SMvtfbiflP!. Bok 127 Lansdewn# PA :90M 

HEW 30 CJUAEAA 

able Siurtiiiog' 5-D pfeioa without ne*dmg vtewer gi^sa* 
MO mwo^d pr Ai» Wheeling. U, mm. (ji t} 33444W. 

MECHANICALLY KKlIUHl tfKttWduala, Earn 25.DQ0 IQ 
*&.GW dbliara jti 20 trGzft & pecH:iis> IrutS and haxid tools 
»»Bd*d. in^ormalion ■ S*no t4^5 1o J Karfe. Son 
Wypmmg, PA 1$^l4 



MONEYMAKING OPPORTLMT1ES 



UMmimO RKMNESffl S-npIs Pvc4isSi™ Repeal ICO 
IjrTMsa PioiilSlM.OO^F^ inlDrmfirtJpn: J.K P?rk Company. 
104i Glare Street NW, -=M. Ailanta, GA 303igMfflit 



WON Rotils T-ShirtE. Caps ira*npensi¥® ?ra«eler ma- 
thine^, vubPinjs Pr^H. 0p« SJSeSiGOj Tempi, FL 331523 

LOTTO BREAKTHROUGH fm OS BEST NUMBERS. FtffiE 
INFORMATION, PERRIN E, BQX mi, AUBURN, N.¥. 1»31 

ADVERTISE Fiaa in S67 Ma^azinoa. £&0ft DiraFtory. Box 
liN. Miami, (peorgia 303©i 



m POPULAR MECHANICS • JULY I m 



BIG Fly Cwcka M*jI»{£ Weakly OuarantMd Cash flu it 

Fi« Dei^ls; Rl 1-A &dx aibB, Wlnterport, Main* 
GMM 



£A$Y Busirmw.. Earn. I^M'a WeniJy Fnw [?efai \ wr^ 
or sa™a Partly Mia#^ T«lW.*219W«t 

atvo Awa, BitfMnk. CA S1.E05 



OfH.DOD LN 24 HOURS’ 

DEBTS SMASHED WITHOUT BAMKHUPTCYI FREE EURO 
REAM CARS! COMPLETE SECRETS REVEALED FOB S3 TIC 
OUARAMTEOOi PBC, BOX 5W1. FT. WAYNE, M 4SU* 



BE FIRST in yoyir nptghbbfhoOtf !p t $\ ™ lfly f-*r ve^ta.- 
hl* soupj beta 4 da. Nu GltmNck. ¥ &f in-urrmlian zlertd 
BASE 55 D01o-: Cam, flj* 1 8©* 34-A Depauw, IwS. *71 1 5 



QUICK CASH FROM CANADA 4 -B&F7S-LASER Dept. 
Tte WPO &ox SofiS. Vancc^r, &C. Canada vtjfl ^ 



PftOYiN work al home: oppcflunite Fm* inhc^malirjn 
SA&E. Cbrt^^lp. POB- 33195. P*n«K0la. FL 32W9-3196 



PROFITABLE Geld TUi P- 'ier PefflmMLie bLiimss 
eards. pwrolia, malciwe. Free delaite Oold, P.O &ox 2*86# 
CQO|. Tampa, FL Ssm 



MAKE 'rtousande very giyick. wry way S sNgaiiy irnm 

YtHjr own pruhmbta business it home Fro* ardormaraon j.h 
Prnrtijrbnns. 1*205 Wi^mnsln r. Fojnia.n Hl..i A7 95265 



UNCOVER m &?crm nt Su£ QttirFm DetiilS prt f1*rbr^ 
Priii'ijbl* BuNn*se at Hbrne, Pmb&t PubilaMng, 1 1 t3-P*M7 
5B> SlJie^. New ula^-4, Wl &35M 



EARN S1QW* Mrit lime, m business at name, umhout 
esc* lal' Amaeang! rraw topr; teife how Ruin BASE ?or delate 

Bug™ Unlirmroo, Rok Ifi, C^*5. Hi WS1 



PROFITABLE NOME-BASED BUSINESS -equlrirtg hU 
ptoie, esroerlen^ or raaior Free nf\tcHTnflbflrf> G. 

Mo&onigaf 7A Box 714. TiIIwhI. FL 34270 



COLLECT iw.OOO 8 Write- Samuel. 9® Wni 49th JLPM. 
:'iivnnnn h Gewgig 31405-1787. 



ADVERTISE in 507 Majayrnis r-r*' J4.M J.T.O., FOB 
B5K-19. LAmSflfhHl FL 3331 D 



NEW! COLD ASPHALT FflOtESS opportunity! Deia.is. 
ti.Sfi Asphili C^NKKnunrtie*. Bex 6si52*. Leke. UT 
&41 Si-132*, 



HOW TO MAXI MONEY THROUGH CLASSED Afr 
VWTISNO Bn^iklol- ybu hp*- !□ Start ybur own 

ne^i with Claaal^d Adrtfliiing. ONLY (1.00 FOR SlKjK- 
LET — iS2'uO OLiub-"’- -ei j^dabie wih Hrit oid*<i 5.5. 
GROWWIC^ POPULAR MECHANICS CLASSIFIED, DEPT. 
SC, 3® W. 55TH STREET,, NEW YORK. tlY 10X11 



WAEdRDHT OPPOfTTUMTSES 



MILLIONAIRE LtUlprdfr E-Kpu^U R * w* W Mpney-Atek-Ticj 
Gp;r*ll F^rn inking. N<^ii Ca^eBrUp: Md Pp^re, No 
riol.ywbotf. Celllbrnie 91B89 



RABBTTS-awamiAS Fin bearno 
A ANAU 



GUARANTEED INCOME. n*is« CNr^hiEee. Send |1Q60 
.veluridat-Tti Id. ChlnchUlBfi, Dept. 9 Rie 1. 942 

Wltfcay. AZ 85643 



BAUMNG 



WNOXXDfiL GrO^S Hair 4 monltlEk 0 Gj 1 21 3-C. VdkdL 
1299. FMlippi^rS 



Of IMTEMST TO ALA 



FREE PRIVACY CATALOG. C**h oppurtunili^ 

rMin3 iSASt*. JWbrtt ippHA New ±(Nrtlity. Ed*n, ifli 9410^ 
PC, Fountain Valley. CA 93728. 



UN IT ED S;aie6 stabler.- £ Sol-rf<l SI 5D Bil Ri.TtfJ . 8934 Via 
Ouild, PtfcaMnlovi- CelitowHS &456ft 



FIRE WORKS TOWGHn Groifg^Kl® h>«le*njwwn1 d 
prpIVasjgnal linpwprki dl*pJ»ys. $2,00. Quil^y 

C5rttKf4i P.O. Baa 17006, H^hwer, N.Y 14&17. 



YOUR MORTGAGE PAH> OFF EARLY, THREE RUNS 
COMPARED. IS.® CRUSADE, Box 12745, DaJ^S, Texaa 
75^25 



OSHKOSH B'&DSH-^ Th* mq?t duntffi* wprh play 
flul?.a:$ fc'&y'id' Men a WL-muri s Children b Styles in ull 
a-™ Send $2 0O l*n4gbJ*) to# Ip THE OfWT, 

Ctept PCA SulWi, IL&195S 



WINNING ROULETTE STRATEGT. Tinted NO 

mysttc fhHnbeffl. FACTS ONLY Fttyem card and Mruc- 
tlofH. 13 . 00 . Weber. 2 ^ 7 ? Rof»inne Ct., FalrtKim. Ohio 
45324 



ATT; ALL PM MAILORDER AOVEDT^ERB. PLEASE GST 
YOUR ORDERS IN TO US BY THE OF EVERT MONTH. 
REMEMBER SUPPING ONE MONTH MEANS LOSING A 
MGHttOS rWCOME! DON'T 1£T THIS HAPPENI STAT ON 
SCHEDULE! 



GWCRWMWT SAJRPUIS 



NARCOTICS RAID SEIZURES AuK4 ..Vmn$ fests 
. . . Airplanvee MiFibr^ Surplus Ba gains . many 1% 
t>nfllnal£tBl! "Na^lorTwkNi Dmeclory "— S3 OCL Chsposel. Bo* 
19107-aT, Wisehinglpq. DC 20036 



DRUG RAID SEIZUHE5E U jy dirt cheap Cars, .'muses, 
boite, turnituw Wrt Ve *M-A. 

WHICM4.CAS1TB1. 



DRUG Ftflid fic^rt-n c^rj f>M m$m ik Frpm $100 For 
eurtWlt frpba£s*ldn i-M S"0 - n^undatjltfl J T .Q , ROB 9562- 
IB. Lflude-nill. FL 3331D 



GOVERNMENT SURPLUS FROM $1 Uncle Bern baa 1 
billwlS in Buqphs io sen or a«ey. Pbxchaae 
dinghy !rwn ggvi |hn? g&. mpi ca-^. pien^s. 

WttfreniC*. Qil^Oar tupplifl* -ofp Fgr Buy^r’p &p*d*eaJS t- 
600-333-4100*11 $41 



LOANS BY MAL 



SORROW BY MAJL Get 5500175000 Quickly Nearly 
EKaiwre , Qvii! l llbs! Ser^f LjrfrieAppllsctfHod. %nUdM?Y.. 
BckWI. Broroi, NY r04Ai-K3i. 



©AST Mbney. L-&ana. Grantsi Credit Cards, GoYBrnmafit 
Monvy. 140K2M»! CeJHgmi* 1 405-56441 H- 



BORROW ANY AMOUNT! ViMyUmpCflrdJ ifsslan | 
reply. Sufirtse. B*k 43X Bethpape, NY lin+«M2 ■' |5166 
34t-IE49. 



FREE MONEY! tJM 000,008 Grv^may G-anU Never 
Repay Detail H.Q0 r*lihj;iidabiei Jakia. 6o* 306^^79, 
Sfl-Timnlp FS^ndi 34^42 



BORROW S90&- *100.000 ai g-cie Prc» jppi.catKW. 
GhJ&JI. N41 riviftBiv* Ptf . Grptmsrtwro, NC 2?4^ 



SORROW K©Gfifl "pypmighr Anfpyrpoay Keep Irtdeli- 
niUHy! Fnenfl^pnrtl S^ii^i^ B^x 1573?>AT. iTX^BPBprMIfl, IN 
4£?10 



BORROW $50D $40,006 on &gn*iurei 97% ENgiHal 

fciy Purpose! Applt£a1idn: UniHd, Sd* 7-S27W. Long 
Beaiih. CA 00607 



MSA! MASTERCaRDI" Pesa^'^esa c* Cr«&1 EkperNMieel 
■ vtuipf iAy Approx Apply Toii-Fro« 2 J I -HK^teg- 

6R5l. Extemipn 1$. 



NEED EXTRA CASH? Wa II cteh -ynu- ^-Ciaiisd ch-nck 
until year nen psydav. i -5OC-<U5-»a0 



MEED ttlSTAWT CREDfT. Ybu bufiliiy, &v'i k CA«^, UittAed 
Oiler. 1-B00-Z55-3653 



VLSA' MASTERCARD NO SAVINGS REQUIRED. ..in-,:Tq In 
I $5 j0O9.d 9. SusimK* loan* to IWO.OtW.M Fast service. 1- 
! »444S«7107 J4 hguro. 

NEED Craft? Oweffimenfr OranEts N« ir^-Mtigatleini. 
L^naAyB*ifldtoin£ve*yfrn« C^ls&anc.Box 25. ftechmdnd 
iiji N.Y. 1141$ 



BORROW 50d-$40,H»! Qverr i Jhl 1 Or gr situm- K**p 
imselinirely 1 Aelton Boy 5498AL Dimww Ser, CA 91755. 



DEAL WRECTLYl GukK S^fiaLd^e Loara. Credit Caros 
tesued NelionwaSe 3 OcfrwmtMv 35622 -fm. RhcSwrwtKl, 
VA 23535 



MONE Y PfotHems^ fn w ©oak deacribw Laina. G»h. 
GOvewwrafint Gf^nli. oBhr*r hwyi^itp, gr, nilJhlr Up indmdusi5 
ASS*Sbia*e*AX C.S. 900fi BaMVir*, New Y&fk 1151fr 

9C06 



BORROW $50,000 "Fa*T Ary Py.r^P». Guprpn^y? 
Capital, Bos 5&i 3391^14, Charldfte, NC 2625E 



BORROW 550C-5K0.OOO OC- brt Signal j-fi $3 03 IrtlurtiJ- 
a&ej Uevi Gilbrarth. P.O Box 60 E n •=-#,- yotK. NY 10a IB 



LOANS FROM $1«W To HOCOW OelaHa. Premiet 
l^siHert - Depr. hiSl Box 25600-300. Albuquerque NM. 
$7125 



$5,000 Cnedrl 1 Np Cr*dh Chwjk 1 Ngr ItnfijnT^tion A^rt^l 
Credit (813(1 791-5550 



NEED MO'WYT Whe^- Banks, step W* pad no ctoM 
<;hec;k -nnll^nervl ^ir naedfui. Far Ap0k*hnn 

write: ©OCT. 1 107 cr&wfute Ro&d„ B fl— wHa, N C. 3967? 

1 Continued bn nmtiMpel 






























muumAL 



MJft CQQKJWtL ETC. 



LOAMS BY MAL 



CASH GRANTS AVAILABLE fiwi houndal^i Nm r 
Repay 1 3^0 SGu'CK/appUcarion iRtfryclMns -tcUXJ 
f underarm. Bos IttW -AT. Hte*hipflt*n DC TO*. 



OVER SC Million Do-lara Atf*JI*fele. US 00 E MoMufen. 
P Q 531ML Pittsburgh, PA 152DS 



YiSAlLASTEHGAJRijI te% eligible wen with credit prob- 
terns, Find oU irF?^edP5ibeiy If you quality* 01M37-STM 3* 
hour* 



25j0W.0O0.DW if i til g&veriwi«i hold ter you mlilona oi 
Amehesn due refunds Even you! Dffla^H S5. j.TjQ., PGB 
6662-1B, Lauderhill, fl 333 it ' 



BDPRDW^.MC ■ Onffnighc " Any Purpose! Keep indsfi- 
mteh'! Free detail? Whte. MerUR, Box 1 Sdety HartKK* 
FlhfiH 



LOANS AND GRANTS TO SHB.DOOL GUARANTEED:" No 

FtUk" Fm* Application. NFN. 0m 16237-FM, Des Htolne*. 
Ifiwa 50915. S:5-2G5-7ia35 



POSTDATED CHECK LOANS GET 150.00 FAST E-Z AP- 
PROVAL 1-800-flM-lDW 



BORROW 310D - £100, DGO! FraiF LorlideniaM (jiencele 
tox 263279, Ptene. TK 75335. £14) 596-1515 



CASH LOANSl V&JuUUTEfttARD Despite wed It pred- 
leflipi 1 Approval Guaranteed! MWwit Nin*. MCMUth, 
Chicago. " MHS5 



DIVOIKE 



NEWSLETTER, literature, attorneys. Into 62.09 Men's 
Riphli AMONG ieilQfl. Route EL FGte&l Lake, MN 55025 



PBHONAL 



ATTRACT WQMEUI Prwozm™ Gpreyl 
Atlreotenuft *awPM-74l west Oakland Park BNd., Fori 
Imvtertefr. Rgrid* 33311 



REMAUNG SERVICE 



HOLLTWDOO JteeeiviFigrf awarding. (IjM Remaite 
Holder, PM-25ZL Hollywood. CA &007E-2S21 



FREE Remailers List Agonls Weeded. PS, Bon 2064& Ser- 
Antonio. Texas 78226 



MAIL DfKPT^FfWAHttHOv Ccrff*?fen£iai prempL *?■ 
oensiawe. prasllgsotra eddrm. Contaa GEOOIAW. *600 
Of Phllbpt BM.» Suita H22. Qrf**rtx Fl?™** 3919. 



SECURITY, CorrikSaribiJST Deters; Conwjriwr 
Warehouse. P«ihc +W6. Stockton. CA9SK1? 



ETBaASSES 



FINE READING GLASSES. Lo* prices Free iaialop and 
intbvcLtpna Off^rafQpl^. RpgLPraflidgevWBslofi. GT 
3KS3 



MSCBLAMEOUS 



BLANK PHOTO ID C AflK*4n™i*dK 5- ter Smog. 5 IrM 

Birth CillrficarfiiB. Make Qr. arty ly^awrhflrNertfyihlrtfl fur- 
nished CkiOrt -iW*fyi*rhrS r* Mcrm'bucL Guarantee Cardial 
P^MkHIne, 2071^026 Eirmracm, JufcKmJlle, FL 3 2207. 
Ruah C.O.D (Call 24 H ra.j 1 -W4-39frl 744. 



WWTED MI5CEUAWOUS 



STOG TungwiCPH*. Predwl MfDHSinviW 
Ohio 21B4314333COIIK1. 



HHTENDO. []rk-B. Aiwi 2800 Cartridge! Buy'se-il ttalaft}? 
inrluclas pvfr SOC cSillc-wnl bl'«s. StMid J3| IhfIM 25$ MftFrtp* 
10 Play H Again. P.0 Bek 671HPML Flushing. NY 11 MS 



GOLD. aFvfir. terkhlt oo'Vflcii. elNar soldo?, gold hlfed 
t ailed ? old plaie. gold end silver co»» R.L Reiners. S52 
MyrtteSl.. ^llz^Hh.Nj 07202- J0 1 -3& 5049- 



PERFECT KNOWLEDGE 



ETERNAL'S Ongina^ rcinsipii Tpiei Kncwbdge 

Enhenw^iriatfffiit dimi^H^rm?. G***r gnlirtihed, ^ee^fad 
FREE B«ry y lar>m CREATOR'S Trine Bank tef home, 
laetwy. pleasure. Eliminates deadlvw:pfln j nentBl reseenoh. 
pollution, frteton. Taxes! Perm*nwi power plants ■hi«e MO 
rircpiirtg parts 1 FrinKpar^n'iun VEHICLES uw Monadic Gra’r- 
ity tOOQ ywr builtw durability. SmaW, crifh-pradr. TtnalVy 
medal, Mlm-Sta* Limited To undarfarer wawr within cu^Ter 
Eone Majtmum spurn t 60,000 M.P.N. Relwles dwth- 

d«l««ft wh«la To S-Innr Agr? SURVIVE dsy« S*i^ Srs: 
ENJOY Tho nthaa a! Heaven on Time Sianun. EaritH nuiil 
Test foe doalUicatiDPia In- pamon AT A 6aea. 1500 North 
T«». WsalsGo. T^i 



DEBTS 7 BILLS? GAD CREDIT? No pfot^mi Well nalp 
now AppIlHttona accepted to Noi n fepan oompiny. 

Frefi Bpplic^ion calf l^| flr wriLfl TGAt, dfigK. 

Pfct 400 Crm^ury Park Swrtn #117, Hirmingrtttir, Ala Pams 
3522$. 



NEED CREDIT? We IP give you A IS, TO cr^lit ca d 
rrxjijrdlMS el creort hwtofY- ba'i^rupflcy or pr&blartti 1 

0^9uaiante*4*$P*pi«fK« No b#rtk dapHl required No 
£ radii Chw*. Free datailA. 3D4-77B-B671 EKt FC21& 



LOAMS nviL-iablo ter snail bu snebi. Calf Loan 
mlormailoh Canter (9 DO! 727HQ7M for OetallH. 



UNSECURED Pempnvl Up J5C 000 G ja^neai Leant 
Up JIODjOGa.OOD. F*r DdlAJlA Mrtd fa.DQ- ClertmWi A 
ABMCiftlea. 3220 N Sweet, N W . rfhflA, Wksivi^on. D.C. 
2flO>? 



SAVE up to i70,{30Q of more 0*1 you* morlgege- Fie* 
iapoft CaniKtaUSA. arternatiohal Entrepnetietins. 3i BaHhi 
Avenue. Star borough. Onlario. MU-3U9. 

UNSECURED LOANSI“Vi»'MBFtir$ir*-flLi* Mdrtt 
Faj;L .nasy • - prnvcrt ttOHqG. Any amount puipOte E-Z 
Stay ban plant cna&L. e*o ewoftiam Call now |?I4) frift-i 04#: 
MotwyExpreaa. 4521 Campoa ^SflfiA, Irvine. CA 9271$ 

LOW telerwJ! VtM Card, Fnt* Applicn!!iprt SFW. 9 &!t 
2^2*. Etewling Grnrn, KY 42132 



IhEARRUGAIR 



HUGE SAVINGS Eliminate Os^ipr Miikum Frrm Triel 
BaCteriee WtiblnaJe Temn A/nn^ed. M Toll Free HOfr 
323-IEtZ Or lMil«: Llnyris-PMC RtiL^hfird. IL B111D 



FREE HEARING AID CATALOG- Sa*e 1 * by ma ! Wri^ 
"Munewiawi " StSSE^M-x Langdon. Sepu^redft. CMifonnp 
HIM. 



SOENCE A OEMISTRV 



“ EK PEffl MEHTEFIS " LABORATORY CHEUKAL5 - 
GLASSWARE, El .SB. Established 1953, 

HAGEMOW LABORATORIES. 1302 WiehingrpO 
MANITOWOC, WISCONSIN 54220 




TIRED or i?ie $«me cm gnMiing on yuur answering 
fftidhh tm~* B t craal^e hud ha^e lun. Ser^sf $3.00 \w 2 
greetings So Rbcme Home Greett^s p.O &n; 6i&. 
Formingfon Arkansas ?2?30 



SFEOAL SERVICES 



INFORUATTDH On aflyOkf!$, F*gu&on Resea^h 
SpaclaSifto. BO-1 5 Woods! de, woodaida, +tew Tort l I3T7. 



WRB$ 



BEST HERB CATALOG AHYWHEREP Frpgi 5^ Ha* Send 
$3 Pr-nn He^, $^P Nr-rth Sat end, Philadelphia 19123. 



«ALTM r VTTAMHS 



PkSDRIAStS Suffers Ctschuragied? Write T« f fee ^Ttpor- 
tenUntermsban t^r is ba5p^ thousands Pwacca.P-O Bo* 
HBTA7-PM. Canotaon. TX 7M11 



rrCHINC, BURNIHG, ATHLETE’S FOOT! T&rtuntd F^f 
ynvirn np# ^ur&tti ntnry i'un- Bu'i^firiee Ltd, P.Q 

p rawer "W". B#hur 4 E, New Brun^Wck, Canada, E2A 3Z7 



CANCER PATl£NT5 Pte f*ted Wih>BfM 9te!Y Ptewa-YbU 
Cam Do Ntera Than Jusl Survive. M £2 WiliLf m*. P Q Bo* 
244, Los^L *AA B1 m 



IU STAVING YQUHQEtl FREE REPORT. OrtmkBh 
Publishing. Dept. 3, PD Bbk 10312 Minneapolis, MN 55438 



fWBERNAIL FUMOUS7 Ihftkpwislve, naiural tridtmwt. 
SiftOffhpybtCk ^Hinkfrtw ilQ-00. MMC, e^i 4$f-AV, Uilltpwn, 

nj mm 



DIHW9W WfiATER PtJRBTOiS 



WATER THE WAV FT USED TO BEI Chigrlne rc>- 3c 
gal BaclenualuriL - 3 YfiOf Warranty - £.P A rtegiaterM Ft» 
SfiformaHofi SASf te. IrrtemalKHnal ^Aarkiting. 7il^ SwpPi 
T ilM»«!.fcluncle.ni47W 



CREEISHOUSES 



GREENHOUSES - R^Jwuod Fibfi. g aae Kn& Hobby.liom- 
mef^ial Sioea Free Brochure Gotht Arxsh Grwihnusw. 
Bok 15W-PM7. Molyile. AL 38B33- {?0&432-7152^ 



GARDEMNG & LMN CARE 



ETE C A rcmNG-C OLD RfUL Ram Ciauge-ft®*i fmam 5Q r 
Away Nina £ni1erpri?s^. 9Ct^3&7 Ning. Onsahp, 

SS124 



"TASTY HASTY COFFEE CAKE" 1 2M. Lk>w#y. P O ta 
23372. Jacksonville F ; a. 3224 ! 



LOWER 0?oiMte*dl &*Kktet1 St? rewt El S3 

M KfVt B v, Paw Ohrisban, MS 39S?1 



HKMT'ANA inatm^al renon. uigib b^Pwnia^ peanut baiter 
£*rab bam: maA order iruitsweBtine^. n#turil 4 iS.DO. S 
bare liO.ffl. 16 bare K0«J + IGCDUPS.P.O. Bok 170, Clyde 
Part. NTT 59CHS 



PEA BAUD f*dpo Da&ftOiis 1 WOB FFyfs. 1206 
Stephana Oily. VA 22653 

CAPONES DAUAN COOKIES, tertian, Haury. $2.50 
SASE BbK£aai.Swt0iwo,CA9?12S 



CAJUN 5 ter 62 s. P.O BPk 792fl2. Maulm, LA 



CAJUN lah Tryse^ meal, recipe. Q*ma1 on ahrirep. dwdwn 
afYl vageteble* loo 1 $J and SASE Qif Rwllipa, 3327 R&lli«g 
Hills. Uafiogdoches. Tx 75251 



HOMEMADE SAJU-OrtGlNAL CHINESE HBCFE Mrtl 

63 .». EMPsnoR Of China, p.o. TOe^. AdMitfirjn, tx 
740060402 



GRAMMAS uncjinal let pca Dei blOUS Guarantees SJ 'Jfl 
3155 Aaainlborne Ave., Winnipeg Manito&a. R3K 0A3 



AUTHENTIC teataunanl recipe White Sawor’ 

Bost dip ewer 6?.0B Bon 1 m, Tiih4i*qu*iv, QK 744^. 



BEEF JERKY: Fpur Oi-dn Meihod Racipea SI 00 Amen- 
Can-1, P.O. Box 3302- A Long Brash, CA SOeCfi 

AUaTflAUANTlEW ZEALA-td RECIPES. C00 K somL bnfl*. 
cormsh o^stnfg, rt^wlg, W way sh^- Ai^siw dp si I 

$£j 90 For crcnplc-lc list or $5 DO FW a ail dl 10 
CEOCHAN 7500 2r Philllpa BM , Suite 2-122, Orlando, 
Florida 3241.9. 



FROZEN LEMON FuDClNG - r^rflah^ sorerrtfifflirTws des- 
sert - S3. Dwwrt fetfktei ■ W Conibsi, Bd* ^fifirfl-R, 
Chvtetto. NO 263^1 



HOW TO READ MANUFACTURER CODE5 FOR FRESH- 
NESS-! Free oeiai W Code Ejiien. F.0> So- 3195 -Fvt. 
Meridian, MB 39303 



OELIOOUS AimtEHTIt ITALIAN ^.^w, Appvivvrt tp 
dnaoHa Send $4 OO ro - K*U ^nl^rpriseL. Bpa. 
S^rringl^n, iL fi^ClIO 

HAWAIIAN EXOTIC DRINK RECIPES. S3 95 TtendWlte't 
to 1134. **La iLfi-Kona Hfir^ai 3674b 



DEUCKH® TfBfKrf Frnm pirtp ttdfa £ikb td 

pepan fl*n- S*ed U.m 1* Cseln* Qtt Lc Lai, P.CJ Box 
:lft:-SS4 SA'i Anlnmu TX 73230 



THAI !nod. tiFu&n itcipei in Enghah, a*d Thai for rasy 
shuppmj S4 1715 zzm, Ave San FranolKO. CA 9412*2 



WMJMAJflNtj, flEEPMAKWG, ETC. 

WW«^ CatelOfi LCih Pri£tea. 

Free Ritcifh* CL- ln-W Ekii 3352B. Seville, WA 36133 



BEERMAKERS CWLYI FREE d^j^Nawaietter. 
Wllkam'i, Bd* 2155-MR, Sae Leandro, CA 94577 



WffltMAtiERS - MEBMAXERS- PRK ILLUSTRATED' 
CATALOG OF SUPPLIES. SEUPlEX, BOX 1H7BR, 
MINNEAPOLIS . MINNESOTA 5541 1 



BEER, WWE make ytiu v own. r-ee talaJeg, quaJity -sup- 
p'ie=, eKoel finl 1±£l se-vice Bear & Wkte Hobby. 22 B Cf£nH 
exhiri, WdhifiL ?ABsa,-Olte]i 1 -S0D-5^-542S 



WltCMAKERS ■ BEEFtUAKERS ■ Fr W Iftiwlrai^ Cid»ibg 
■ FftH SereHi^ - L4rg« SthtClipn ■ U^>'MA^terLard - DS1&^ 254- 
(?242 - Kriua. Bo* 7B5D-L Inde^hdaflea, kM&eurt &W53 



W1NE-0EER MAKING Cslelbg 0SJ Enterphsas. ?B45 
South l#h. Spniigli^liJ, lllln<ire SaW 



FREE BEERMAKINO BOOK - Cetelgg. F.r^C Equl^tidrtr, 
Ingred^ente, F 3 I SanrtceB 919-S29-4277 SPI, Bo* 784 -P, 
Chapol Hill, HC 27514 



WINEMAKERS, SEERMAKEWU Owwunt Gmeiog. 540 
qua&ty riemg. Orew^i™, 538C. Sgmemullle. CT 08072 

FREE CATALOG I GREAT PRICES I FAST SERVICE! 
Bebrabeh Bte^ers Supply ^-300-730-SuDS. 

GINGER BEER. Ndn-aktdhsilla Lb mafce. prcm&f! 
#B£r,pa. 5 *nd iu: GbOCMAN, 750C Dr. Pfifllipa Blvd, 

Surte 2-122. Grtando. Flrnlde 32B?9. 



BURO/UT ALARMS A HOME 
PROTECTION 



INEXPENSIVE Gurqiar Aerma brtd ^Ortdrtal Eelely Oe- 
viraa. Send rw rree info. Kar-Lyn Efilerprlsee, 43t7 E. 
Mlctwpan StreeL Ortando. FlonOa 32112 



POPULAR MECHANICS * JULV 19S9 135 








































COMING NEXT MONTH 





AVAILABLE FROM 



25 Years Of Mustangs 

Join our Mustang celebration with a complete 
history, comparison test of new vs, old models, 
future Srangs and fabulous GT 350 poster. 

Table Fit For A Queen 

Entertain in high style with our Queen Anne 
dropleaf table that you build from cherry wood. 

Cuddy Cruiser Comparo 

Full-cabin comfort with big-boat style We test 
4 top midsize boats with surprising results, 

PLUS! Voyager 2\ dramatic discoveries in its 
Neptune Flyby, Photography 's 1 0 best new products. 
Build a double -bay garage, Power saw blade sharp- 
ening, Water well problem troubleshooting. 



READER SERVICE 




Popular Mechanics 
HOME HOW-TO 

If you’re considering any of these do-it- 
yourself projects . . hanging wallpaper, 
mounting new lighting, tiling a wall, wiring 
a plug, wording with glass, fixing floor- 
boards . . OR major remodel mg and home 
construction projects - - then this book is 
for you. Afuil 51 2 pages covering smafl fix- 
it jobs to major renovation projects. Easy- 
to -follow, step-by-step msirudions with 
over 3.000 illustrations and photographs. 
0 rde r you rs tod a y I #0 - 1 935. S29.95 . Sa ve 
hundreds of dollars tomorrow* 



"SOUND ADVICE" 

An Audio Guide To Vour Car's Perform- 
anca! The only cassette lope ol ns kind 
It identifies 20 of the most common 
noises th a t a ca r can make and aids you 
in fixing it yourself or hefps you explain 
ihe problem to your mechanic, 

Order #V-1010. Only $7.95. 

"PLANS AND IDEAS" Catalog 

Popular Mechanics offers hundreds of 
ideas on workshop projects, pfans for 
boats, toys, turn dure, storage houses, 
shop tools, just about everything you 
could want, S? 00 



Marl your check or money order to. Popuiar Mechanics, Box 1014, Radio CHy Station, New York, NY lOtQl 



POPULAR MECHANIC if^N ■isti h ^jUl-jiixJ mintd-iK by Tk- H- -c-r Ovpnnitkin, 4^4 W!«( . r -ilth Nt* YaK. JiV KOL[f. U d A bWpenpwih mtr U ruled Suih a«i bOttmJQiie, 

|LL9? for in- srar, E£! 1T\ fit I'Uftytt n. T-Anjuk .uut jll other n^unim - utbE 1 Ifl.Hi Tir -.-rh- s hit S#rfftj-dfe£8 padjui- eh ri A Krw Vurit, KY, mu i mb ItlrnuJ mwlinff ufikv*. Autfmnl mailing- 

ITi-Cfcjiwlp tin viV-pi- try i xjumLu PtiNL W,f h| : , rf, I'.KU, fWrei n^mru Li CLkiudimi tturtt lluiiir Lid. , S 3? M iaT arJL ., Wmrbnr, ■ntXmrHi HD-A Td Tix-ifi.Ui'mJ: iu-, ^vdslI mui L lt xl the PjjI Oflk* ul Ke-xiru 
U.F., Meitii, June 3). isen, C l*ffi by U* hiur* LurtnrirtKfi. AD ridw- nww-i Psirt^ff m Ir.S-A. PnfiTMASnTIRj Sml jrirtnr.* fhiw* ic pc|i ulnr F Q. Rcmc KWrt. [kHaw, 1 A USD 

1 J6 POPULAR MECHANICS* JULY 






NEW FULL-SIZE 
CHEVY SPORT. 

to accelerate that thinking, visualize putting 
your foot down And feeling a potent 
i 60- HP 4.3L Vortec V6 hitched to a 5 speed. 
Plus the option of a 350 V8 to further 
light up your life. 

And since that 360° exercise in 
blacked’Out trim, nose down, joy of truckin' 



is pure advanced half ton Chevy you get 
a heavier frame than Ford and more two- 
sided galvanized steel. All wrapped in 
comprehensive Bumper to Bumper Plus 
Warranty protection? 

Check out our new Chevy Sport. It not 
only hauls. It carries a Jot, too. 

*Vr ^jyi t hrwnln dfjlci for tcrnra cl this limited warranty Chevralrt, Chevy i hr 
Chrvrc#cr cmhfrrin and C#1Ulo irf rrentrred trrienwria. of CM Co*p C 1 t9(S^ C M Corp 
All Rifftti fljtwiwd 
Lei l get it logcthE! buckle up 



THMKOFIT 

AS A CAMARO 
THAT HAULS. 





This is an extremely ambitious cigarette. Even though it is an ultra light, 
it promises to deliver a richer, more satisfying taste than you'd ever expect at 
such low tar levels. And judging by the fact that it has quickly become one of America’s 
fastest growing brands. Merit Ultra Lights is fulfilling that promise. Enriched Flavor™ 
is the reason why. Only Merit has it. So raise your expectations 
of ultra low tar. Switch to Merit Ultra Lights. 



Enriched Flavor™ ultra low tar. j A solution with Merit. 






I 



MKKIT 




P II 1 1 H 

H.B L MR 




Merit Ultra lights 



■D I'li1h|i Miirtn I At 1 t'm 



SURGEON GENERAL'S WARNING: Cigarette 
Smoke Contains Carbon Monoxide. 



King;- S mg ' laO (! & mg nicaline a* pet cigiratts by FTC method 




